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—  SAFEGUARDING 
THE  INTERESTS  OF  THE 
ELECTRICAL  INDUSTRY 


A  sentry  for  the  protection 
of  service  connections — time- 
tried — that  cannot  be  caught 
off  guard  that  cannot  be 
“p  1  a  y  e  d  \v  i  t  h”  is  the 
Murray  l^idlock  Seal. 


Certainly  the  wider  use 
of  electricity  at  preferential 
rates  calls  for  the  utmost 
guarding  of  services  from 
current  thievery,  if  income  is 
to  reriect  a  proper  return  on 
investment. 


Two  safesuanK 
ot  the  Murray 
I’adlock  Seal. 


Ahuve:  Note  cur- 
nigdteil  folded 
elites  which  iiu- 
mediately  reveal 
any  attempt  to 
tamper. 


In  deciding  to  Murray  Pad¬ 
lock  Seal  services,  there  is 
no  similarly  looking  seal 
that's  “just  as  good."  There 
are  sound  reasons  for  every 
one  of  the  patented  features 
of  this  seal. 


Below:  Mono 

Sjrammcd  wire 
makes  suhstitu- 
tioii  difficult. 


Because  it  can  be  depended 
upon,  hundreds  of  lighting 
companies  use  it.  Illustrated 
are  two  of  its  features.  Write 
us  today  for  information  on 
all  the  features  and  safe¬ 
guards  it  provides. 


Metropolitan  Device  Corp. 

IllHliliim  1250  Atlantic  Ave.,  Brooklyn,  N.  Y. 

MURRAY  PADLOCK  SEAL 
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OKOLITE 

INSULATION 

EFFECTIVELY  RESISTANT  TO 


OKOLITE  insulation  permits  the  use  of  higher  voltages 
—higher  loadings.  Not  requiring  a  lead  sheath,  it  avoids  the  wij)- 
ing  of  joints,  the  effeets  of  electrolysis  and  corrosion,  sheath 
losses,  and  other  disadvantages  of  lead. 

OKOLITE  is  a  high-voltage  cable  insulation  developed 
upon  extensive  research— and  backed  with  an  impressive  per¬ 
formance  record.  It  has  the  resiliency  and  other  desirable  me¬ 
chanical  characteristics  of  rubber  insulation.  It  is  particularly 
resistant  to  heat,  moisture  and  corona. 

OKOLITE  insulation  is  suitable  for  many  classes  of  power 
cable.  Its  scope  runs  from  a  small  control  wire  to  a  heavy  gene¬ 
rator  lead— or  a  submarine  power  cable. 

OKOLITE  insulation  is  particularly  adaptable  for  braided 
cables  in  wet  ducts  — or  where  there  are  high  temperatures. 

■  V 

THE  OKONITE  COMPANY 

Founded  1878 

HAZARD  INSULATED  WIRE  WORKS  DIVISION 
THE  O  K  O  N  I  T  E  -  C  A  L  L  E  N  D  E  R  CABLE  COMPANY,  INC. 

EXECUTIVE  OFFICE:  PASSAIC,  N.  J. 

New  York  Boston  Seattle  Buffalo  Chicago  Dallas  Detroit  Atlanta 

Philadelphia  Los  Angeles  Pittsburgh  IwT  Washington  San  Francisco 

Factories:  Passaic,  N.  J.  Wilkes-Barre,  Pa.  Paterson,  N.  J- 


OKONITE  QUALITY  CANNOT  BE  WRITTEN  INTO.  A  SPECIFICATION 
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Rural  Electrification  Needs  Study 


Is  there  not  enough  community  of  interest 
in  rural  electrification  within  the  electrical  in¬ 
dustry  to  bring  about,  first,  a  mutual  under¬ 
standing  and  appreciation  of  each  other’s  prob¬ 
lems  and,  second,  a  common  study  of  the  sev¬ 
eral  problems  involved,  to  the  end  not  only  that 
the  market  be  a  profitable  one  for  the  entire  in¬ 
dustry,  but  that  the  farmer  be  served  properly 
in  the  beginning?  Unless  some  such  joint  ac¬ 
tion  is  taken  the  headaches  of  rural  electrifica¬ 
tion  of  today  are  as  nothing  compared  with  the 
trouble  we  are  likely  to  have,  in  the  not  far  off 
future,  of  rectifying  mistakes  that  could  have 
been  obviated. 

It  is  not  enough  to  build  a  line  and  bring 
service  into  a  farmstead.  There  must  be  wiring 
of  ample  capacity  to  make  it  possible  for  the 
farmer  to  use  electric  service  in  increasing 
amounts,  both  in  the  house  and  in  the  farm 
buildings.  Wiring  averaging  $69  per  farm,  as 
reported  in  a  recent  E.E.I.  investigation  on  152.- 
520  farms,  can  hardly  be  considered  as  suf¬ 
ficient. 

There  is  evidence  on  every  hand  that  much 
of  the  farmstead  wiring  is  being  installed  by 
irresponsible  and  untrained  people.  This  situa¬ 
tion.  which  is  unfortunate,  both  from  the  stand¬ 
point  of  the  farmers  and  of  the  utilities  serving 
those  customers,  can  be  improved  by  requiring 
competent  inspection  of  all  installations.  Here 
there  is  one  opportunity  for  contractors,  manu¬ 
facturers  and  utilities  to  co-operate. 

A  prominent  English  electro-farming  en¬ 
gineer  who  visited  a  great  number  of  farms  in 
Illinois,  Michigan,  New  York,  Pennsylvania  and 
New  Jersey,  at  the  time  of  the  recent  World 
Power  Conference,  points  out  to  us  two  great 
handicaps  to  the  development  of  rural  electri¬ 
fication  in  this  country:  One,  the  lack  of  a  wide 
range  of  agricultural  machines  designed  for 


electric  power  drive,  and  the  other,  the  use  of 
single-phase  current. 

And  there  are  other  problems.  The  rise  of 
farm  co-operatives  which  buy  appliances  direct 
from  the  manufacturers  are  placing  a  serious 
strain  upon  distribution.  Is  it  worth  while  for 
manufacturers,  then,  to  jeopardize  the  well 
being  of  distributors  which  they  have  taken 
years  to  build  up  and  in  whom  they  have  a  con¬ 
siderable  investment?  It  is  a  problem  which 
cannot  be  passed  over  casually. 

Are  these  co-operatives,  so  hastily  formed, 
in  a  position  to  service  the  appliances  of  their 
members,  or  must  the  power  company  serving 
that  line,  or  perhaps  some  dealer,  do  the  serv¬ 
icing,  and  if  so,  will  the  farmer  be  willing  to 
pay  a  price  commensurate  with  the  cost?  Or 
will  the  servicing,  that  is  so  indispensable  to 
sustained  use.  be  forgotten  altogether? 

So  far  the  greater  emphasis  in  rural  elec¬ 
trification  promotion  has  been  placed  upon  elec¬ 
tric  service  in  the  farm  home.  The  larger  use 
of  energy  will  come  when  the  farm  operations 
are  electrified.  This  involves  the  problem  of 
financing  the  purchase  of  such  equipment. 

So  far  the  average  energy  consumption  of 
rural  customers,  outside  of  a  few  sections  of  the 
country,  is  woefully  small.  To  bring  farm  usage 
up  to  a  point  where  it  will  prove  fully  advan¬ 
tageous  to  the  farmer,  as  well  as  profitable  to 
the  electrical  industry,  will  require  study  of  the 
uses  to  which  electricity  can  profitably  be  em¬ 
ployed  on  the  farm  and  then  the  design  of  ap¬ 
propriate  and  reasonably  priced  equipment. 

Therefore,  it  would  appear  as  though  the 
speed  with  which  rural  electrification  is  going 
forward  might  well  be  matched  by  a  greater 
amount  of  co-operative  study  and  planning.  It 
should  give  better  and  larger  results  to  all  con¬ 
cerned  in  the  long  run. 


/' 


Westinghouse 


GAS  -  TIGHT  WELDED  GENERATOR  FRAME 

Welded  joints  of  this  20-ton  frame  section  for  a  58,000-kva.  hydro¬ 
gen-cooled  generator  must  stand  test  for  tightness  at  80  Ih.  pressure 
per  square  inch  when  these  welders  finish  their  job.  The  section 
shown  is  one-half  of  the  generator  frame  and  it  measures  138  in. 
in  diameter  and  104  in.  in  length. 
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Voltage  Step-Boosted 

by  Current  Control 

Express  Feeders  or  Reinforcement  Found  More  Costly 
Than  Step  Boosters  for  Typical  Situations 


By  A.  B.  HENDERSON 

Assifitaiit  KiiRiiuHT  X«‘W  York  &  Qupons  Eloctric  Liptht  &  Power  Company,  Flushinj? 


PRACTICE  in  the  past  has  been 
to  regulate  the  voltage  on  dis¬ 
tribution  feeders  solely  by 
means  of  induction  regulators  at  the 
substation.  As  the  system  grows  and 
the  load  increases,  very  often  a  con¬ 
dition  arises  such  as  that  shown  in 
Fig.  1.  This  diagram  shows  a  typical 
radial  distribution  feeder  with  loads 
taken  off  at  intervals  along  its  length. 
Below  is  shown  the  voltage  along  the 
feeder  in  relation  to  the  allowable 
upper  and  lower  limits.  It  will  be 
noted  that  even  though  the  voltage  is 
maintained  at  the  allowable  upper 
limit  at  the  first  consumer  it  falls 
below  the  lower  limit  near  the  end 
of  the  feeder. 

When  this  situation  arises  there 
are  several  alternatives  which  may  be 
pursued.  Express  feeders  may  be 
run  to  the  outlying  loads,  thus  reliev¬ 
ing  the  feeders  in  question,  or  the 
original  feeders  may  be  reinforced 
to  permit  the  heavy  loading  without 
excessive  voltage  drop.  Both  these 
procedures  are  costly — especially 
'ince  long  feeders  will  often  be  limited 
in  load  by  voltage  drop  rather  than 
by  current-carrying  capacity.  Installa¬ 
tion  of  additional  copper  to  take  care 
nf  voltage  conditions  while  the 
"riginal  copper  is  not  yet  up  to  load 
'5  an  inefficient  procedure. 

Ppnk  boost  is  the  criterion 

^  third  alternative  is  the  installa- 
tion  of  some  sort  of  voltage-boosting 
®fvice  on  the  feeder  which  will  main¬ 
tain  the  voltage  at  the  end  of  the 
i^der  at  a  higher  level.  If  the  load 
l^n  the  feeder  is  fairly  constant  or 
''a?  no  pronounced  peak-load  period, 
this  device  could  be  an  auto-trans- 
wmer  of  suitable  rating.  On  a 
^der,  however,  which  serves  a  resi- 


Consumers 


Induction 
'  regulator 


Allowable  upper  limit _ 

voltage 


Allowable  lower  limit 


Fig.  1 — Voltage  sags  on  typical  heavily 
loaded  distribution  feeder  regulated  at 
substation 


Current 
"  transformer 
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control 


Fig.  2 — Schematic  diagram  of  main 
booster  circuit 

The  current  relay  has  two  sets  of  contacts, 
one  of  which  closes  when  the  current  reaches 
the  magnitude  of  the  pick-up  setting.  The 
contacts  R  and  L  are  operated  by  the  same 
solenoid  and  are  mechanically  interlocked  so 
that  one  is  closed  when  the  other  Is  open. 
When  the  current  reaches  the  pick-up  value 
as  set  on  the  current  relay,  the  upper  con¬ 
tacts  close  to  energize  the  contactor  coil 
which  closes  R  and  opens  L,  thus  connecting 
the  booster  series  winding  into  the  feeder 
circuit.  When  the  current  drops  to  the  lower 
setting  on  the  current  relay,  the  other  set  of 
confacts  closes  and  de-energizes  the  contactor 
coil,  thus  causing  the  L  contact  to  close  and 
the  R  contact  to  open,  disconnecting  the  series 
winding  of  the  booster  from  the  feeder  circuit. 
In  addition  to  the  fundamental  parts  .as 
shown  in  the  diagram,  a  means  must  he  pro¬ 
vided  for  carrying  the  feeder  load  during  the 
transfer  period  while  both  sets  of  contacts. 
R  and  L,  are  open.  This  part  of  the  circuit 
as  well  as  the  details  of  the  control  circuit 
will  vary  with  the  manufacturer  and  are  not 
shown. 


dential  area,  the  load  during  the  day 
w'ill  be  comparatively  light  and  the 
voltage  satisfactory,  but  during  the 
evening  peak-load  period  the  voltage 
drop  may  become  excessive.  Conse¬ 
quently,  any  voltage-boosting  device 


installed  must  boost  only  during  the 
peak  load  and  not  during  the  early 
morning  or  daytime  as  it  might  cause 
high  voltage.  For  this  reason  it  would 
he  necessary  to  use  a  booster  which 
would  automatically  close  in  to  raise 
the  voltage  only  during  the  peak-load 
period. 

Automatic  step  boosters  of  this  kind 
have  usually  been  controlled  by  volt¬ 
age  relays  which  operate  to  connect 
the  booster  into  the  circuit  when  the 
voltage  drops  to  some  predetermined 
value.  This  method  of  control  is 
satisfactory  for  the  usual  rural  or 
suburban  circuit  where  the  amount  of 
voltage  boost  is  relatively  large,  but 
where  the  amount  of  boost  is  quite 
small  much  of  the  booster  effective¬ 
ness  may  be  lost  due  to  inherent  error 
in  the  voltage  control  relay.  This 
relay  operates  on  line  voltage,  and 
even  though  its  error  may  be  only 
a  small  percentage  of  that  voltage  it 
will  be  correspondingly  larger  in 
reference  to  the  voltage  rating  of  the 
booster.  For  example,  if  rated  line 
voltage  is  assumed  to  be  120  volts 
(referred  to  the  secondary)  and  the 
booster  is  designed  to  give  a  raise 
in  voltage  of  2V2  per  cent  (three 
volts),  it  may  be  seen  that  an  error 
of  1  per  cent  in  the  operation  of  the 
voltage  relay  would  amount  to  1.2 
volts  or  40  per  cent  of  the  voltage 
rating  of  the  booster. 

Flicker  axioidonce  another  factor 

For  urban  distribution  it  is  desir¬ 
able  to  keep  the  voltage  rating  of  one- 
.step  boosters  at  a  low  value  for 
several  reasons.  Chief  among  these  is 
the  fact  that  the  change  in  feeder 
voltage  produced  when  the  booster 
operates  causes  a  corresponding 
change  in  the  light  intensity  of  lamps 
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(ig.  3 — Automatic  step  boosters  in¬ 
stalled  on  radial  distribution  feeder 


connected  to  the  circuit.  If  the 
booster  produces  too  great  a  change 
in  voltage,  objectionable  flicker  may 
result  and  cause  consumer  complaints. 
Generally  speaking,  if  a  limit  has 
been  set  up  for  allowable  voltage 
flicker,  the  rating  of  the  booster  should 
not  exceed  this  value.  Also,  two  or 
more  boosters,  each  providing  a  small 
boost  and  properly  spaced  on  a 
feeder,  generally  will  produce  better 
over-all  voltage  than  one  booster  pro¬ 
viding  a  relatively  high  boost. 

For  such  installations  a  booster  has 
been  developed  which  is  controlled 
by  relays  that  operate  on  magnitude 
of  current  alone.  This  booster  can 
he  used  to  compensate  for  voltage 
drop  on  any  feeder  which  is  fed  from 
a  regulated  bus  or  which  is  equipped 
with  induction  regulators  so  that  the 
voltage  at  the  first  consumer  is  main¬ 
tained  at  a  fairly  constant  value.  The 
system  of  control  is  based  on  the 
premise  that  a  given  distribution 


feeder  will  carry  a  load  of  approxi¬ 
mately  the  same  power  factor  from 
day  to  day  and  that  the  voltage  drop 
on  the  feeder  will  consequently  be 
proportional  to  the  load  carried  by 
the  feeder  at  any  given  time.  Simi¬ 
larly  any  percentage  error  in  the 
relay  will  be  in  terms  of  load  current 
or  voltage  drop  instead  of  line  volt¬ 
age.  Using  the  illustration  cited  above 
in  the  case  of  the  voltage-controlled 
booster,  it  can  be  seen  that  a  1  per 
cent  relay  error  would  amount  to 
approximately  1  per  cent  of  the 
booster  rating  or  0.03  volt,  since  the 
voltage  drop  would  probably  be  very 
close  in  value  to  the  voltage  rating  of 
the  booster.  While  this  is  an  advan¬ 
tage  of  current  control,  it  should  not 
be  concluded  that  voltage  control  for 
boosters  is  not  satisfactory  as  there 
is,  of  course,  a  large  number  of  such 
boosters  in  service  performing  satis¬ 
factorily. 

One-step  boosters  tried  out 

Several  one-step  current-controlled 
boosters  have  been  tried  out  on  radial 
distribution  feeders.  They  were  rated 
at  5-kva.,  21/^  per  cent  raise  at  2,400 
volts.  The  current  relay  can  be  set 
to  pick  up  at  values  of  from  15  to 
100  per  cent  of  rated  load  current 
and  to  drop  out  at  values  of  from  0 
to  85  per  cent  rated  load  current,  with 
the  two  adjustments  independent  of 


Fik.  4 — Assembled  cores  and  accessories  for  branch  feeder  step-voltage  boosters 

Each  rated  5  kva.,  2,400/4,100  Y  volts,  60  cycles,  84/42  amp.,  2.5/5  per  cent  raise. 
(A)  WestinKhouse  (with  control  panel).  (B)  General  Electric,  Type  MLT-l,  Form  N. 
tertiary  side. 


Fig.  5 — Voltage  responds  to  load  on 
feeders  equipped  with  step  boosters 


each  other.  However,  on  the  feeders 
on  which  the  boosters  were  tried  the 
relays  were  set  to  pick  up  at  50  per 
cent  rated  current  and  to  drop  out 
at  40  per  cent  rated  current.  It  is 
probable  that  any  feeder  having  the 
characteristics  to  which  these  boosters 
are  most  suited  would  require  a  boos¬ 
ter  setting  somewhere  near  these 
values.  The  10  per  cent  differential 
between  pick-up  and  drop-out  will 
usually  be  necessary  to  prevent  pump¬ 
ing  of  the  boosters  due  to  intermittent 
heavy  loads  when  the  base  load  on 
the  feeder  is  just  under  the  drop-out 
setting. 

One  set  of  the  boosters  was  installed 
on  the  feeder  shown  in  the  single- 
line  diagram  of  Fig.  3.  Before  the 
installation  of  the  boosters  the  volt¬ 
age  was  maintained  at  the  allowable 
upper  limit  at  the  first  consumer  on 
the  feeder  by  means  of  induction  regu¬ 
lators,  but  the  drop  from  that  point 
on  to  the  consumer  at  the  end  of  the 
feeder  was  so  great  that  the  voltage  i 
was  poor  over  the  peak-load  period.  , 
The  boosters  were  installed  at  a  point 
on  the  feeder  as  close  to  the  first 
consumer  as  was  permissible  without 
causing  high  voltage.  j 

The  curves  shown  in  Fig.  5  were 
replotted  from  graphic  ammeter  and  1 
voltmeter  charts  taken  at  the  booster 
installation.  The  current  curve  shows  ; 
the  type  of  load  to  which  these  boost-  | 
ers  are  especially  adaptable.  It  ! 
light  except  during  the  evening  when 
a  heavy  peak  occurs  and  causes  exces¬ 
sive  voltage  drop  on  the  feeder.  In*  i 
stallation  of  additional  copper  to  take 
care  of  this  condition  on  such  a  long  | 
radial  feeder  would  be  excessively 
expensive  as  compared  to  the  installa¬ 
tion  of  a  set  of  boosters.  The  voltage 
curve  shows  that  the  boosters  pick  up 
[Continued  on  pa^e  84] 
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Relay  Circuits  Simplified 

in  Four  Novel  Ways 

Puget  Sound  Power  &  Light  Company  Adapts  Modern  Relays 
to  Existing  Protective  Circuits  With  Maximum  Economy 

By  R.  RADER 

KiijriiH'tT  riiK»‘t  Si.niul  \  Light  (,'oiiipiiiiy.  S**attl«“.  Wash. 


impedance  relay  to  protect  a  three-phase  circuit 


I.MPROVEMENTS  of  relays  and 
methods  of  relay  production  have 
developed  rapidly  during  the  past 
few  years.  However,  to  take  advan¬ 
tage  of  the  best  available  protective 
means  without  excessive  cost  is  a  real 
problem.  Often  desirable  improve¬ 
ment  in  relay  systems  means  the 
replacement  of  equipment  still  in  the 
prime  of  life.  When  the  cost  of  this 
new  equipment  is  computed  the  im¬ 
provement  may  cost  more  than  is 
economically  justified.  This  factor 
was  investigated  in  recent  changes 
made  in  several  places  on  the  Puget 
Sound  system  resulting  in  conserva¬ 
tion  of  existing  equipment  without 
sacrificing  operating  improvements. 

One  for  three 

Following  are  the  descriptions  of 
four  applications  which  are  giving 
satisfactory  service  on  the  system  at 
this  time: 

An  improved  relay  application  us¬ 
ing  a  minimum  of  new  equipment  and 
retaining  a  maximum  of  the  existing 
installation  is  shown  in  Fig.  1.  It 
provides  complete  relay  protection  of 
a  three-phase  delta  circuit  using  only 
one  single-phase  impedance  relay. 

Directional  overcurrent  protection 
fias  been  replaced  with  directional 
impedance  protection  in  rather  a 
unique  fashion,  with  very  satisfactory 
results,  at  several  locations  on  the 
uulcv.  ungrounded  delta  network  of 
the  Pu  get  Sound  company.  In  this 
application  one  single-phase  impe¬ 
dance  relay  correctly  measures  the 
distance  and  correctly  trips  the  cir¬ 
cuit  breaker  for  all  classes  of  line- 
to-line  faults.  The  construction  shows 
that  one  of  the  two  current  trans¬ 
formers  has  reversed  connections  so 


that  the  double  fault  current  will  ener¬ 
gize  the  relay  when  faults  occur  be¬ 
tween  phase  wires  one  and  three. 
Otherwise  the  current  to  the  relay 
would  be  zero  under  this  particular 
fault  condition. 

To  compensate  from  double  current 
correctly,  an  external  resistance  was 
required  which  is  adjusted  to  increase 
the  voltage  restraint,  permitting  prop¬ 
er  adjustment  for  any  desired  setting. 
The  correct  voltage  to  impress  on 
the  impedance  relay  for  a  fault  across 
any  particular  phase  is  obtained  by 
means  of  inexpensive,  instantaneous 
auxiliary  current  relays.  The  time 
delay  introduced  by  these  relays  is 
negligible  for  this  class  of  service, 
which  is  used  for  controlling  oil 
switches  of  ordinary  speeds. 


This  circuit  can  be 
applied  easily  to  in¬ 
stallations  where 
power  -  direction  re¬ 
lays  are  not  readily 
installed,  in  which 
case  one  single-phase 
directional  impe¬ 
dance  relay  would 
be  required.  How¬ 
ever,  the  auxiliary 
relays  would  require 
an  additional  set  of 
circuit-closing  c  o  n  - 
tacts  in  such  an  in- 
stallation.  This 
scheme  of  protection 
is  noteworthy  for  its 
consistency  of  de¬ 
sign,  reliability  and 
low  cost. 

The  unusual  relay 
connection  shown  in 
Fig.  2  was  con¬ 
ceived  through  the 
need  for  improving  service  without 
heavy  expenditure  for  new  equipment, 
which  would  have  been  necessary  if 
standard  protective  methods  had  been 
employed.  This  sectionalizing  substa¬ 
tion  is  located  at  the  junction  of  three 
110-kv.  transmission  lines,  grounded 
neutral,  each  line  being  a  source  of 
power.  The  station  is  equipped  with 
only  one  oil  switch,  which  is  of  the 
high-speed  type  and  located  in  the 
115-mile  line  to  White  River.  The 
Rock  Island  and  Wenatchee  lines  are 
each  6  miles  in  length. 

Type  HZ  high-speed  relays  were 
originally  used  to  trip  the  switch  with 
faults  toward  White  River  and  the 
type  ICC  non-directional  relay  is  used 
to  trip  the  switch  with  faults  toward 
Rock  Island  or  Wenatchee.  The  ICC 
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Fig.  2 — Method  obtains  both  directional  and  non- 
directional  operation  from  high-speed  impedance 
relay 

The  type  I  AC  16A  high-speed  current  relay  Is  connected 
with  the  circuit  to  prevent  impedance  relays  from  operating 
on  surges. 


Fig.  3 — Scheme  per¬ 
mits  the  directional 
protection  of  two 
lines  with  one  single- 
throw  power-direc¬ 
tional  relay 


Fig.  4 — Two-way  di¬ 
rectional  p  r  o  t  e  c  - 
lion  for  one  section- 
ulizing  oil  switch  to 
prevent  operation  on 
surges  or  quick  re¬ 
versals  of  direction 
of  power  flow  ob¬ 
tained  with  a  mini¬ 
mum  of  equipment 


relay  has  considerable  time  delay 
since  it  operates  in  time  sequence  with 
relays  at  other  stations. 

The  HZ  relays  are  equipped  with 
three  zones  of  operation,  though  one 
instantaneous  zone  is  all  that  is  needed 
to  clear  faults  anywhere  in  the  115- 
mile  line.  The  other  zones  were  used 
only  as  back-up  protection.  Faster 
clearing  time  was  very  much  desired 
when  faults  occurred  in  the  short  lines 
to  Rock  Island  and  to  Wenatchee.  To 
accomplish  this  the  second  impedance 
element  of  the  HZ  relay  was  recon¬ 
nected  to  operate  non-directional. 
This  required  only  a  simple  change 
in  internal  connections  and  no  addi¬ 
tional  equipment.  The  slower  oper¬ 
ating  ICC  relay  is  now  the  second  line 
of  defense  instead  of  the  first  for 
all  wire-to-wire  faults. 

The  same  sketch  shows  the  appli¬ 


cation  of  a  high-speed  circuit-closing 
I  AC  ICA  relay  with  low  starting 
current  installed  in  the  residual  cur¬ 
rent  circuit,  which  prevents  the  opera¬ 
tion  of  the  HZ  relays  upon  the  occur¬ 
rence  of  surges  or  balanced  three- 
phase  line  faults.  Previous  to  this 
installation  power  surges  caused  nu¬ 
merous  operations  of  the  relays,  which 
was  a  serious  matter,  this  being  an  un¬ 
attended  station.  This  type  of  trouble 
is  now  entirely  eliminated,  and  since 
the  HZ  relays  are  rarely,  if  ever,  called 
upon  to  clear  a  balanced  three-phase 
fault,  the  advantage  of  this  connection 
far  outweighs  the  disadvantages. 

Lockout  device  gives  directional 
protection 

A  relay  engineer  is  almost  con¬ 
stantly  confronted  with  the  problem 
of  revising  the  protective  scheme  at 


some  substation  where  new  tie  lines, 
or  perhaps  new  power  supply  condi¬ 
tions,  necessitate  a  change  in  relay¬ 
ing.  Sometimes  desired  operations 
can  be  obtained  with  a  little  ingenu¬ 
ity  rather  than  a  large  outlay  for  new 
equipment.  A  case  of  this  kind  is 
shown  in  Fig.  3.  Here  a  110-kv.  trans¬ 
mission  line  is  tapped  to  a  step-down 
substation  located  a  few  thousand  feet 
away,  the  distance  being  too  short  to 
warrant  an  oil  switch  at  the  trans¬ 
mission  line  end  of  the  tap.  Orig¬ 
inally  each  oil  circuit  breaker  was 
controlled  with  a  set  of  overcurrent 
relays,  but  power  conditions  changed 
and  directional  relays  were  added  in 
the  line  to  Chelan,  obtaining  potential 
from  existing  transformers  used  for 
metering.  A  later  change  in  power 
supply  made  it  impossible  to  provide 
correct  operation  with  the  overcur¬ 
rent  relays  in  the  line  to  Stemilt  due 
to  the  fact  that  any  timing  chosen 
would  cause  improper  operations  for 
faults  in  some  section  of  line  out  of 
adjacent  substations. 

The  difficulty  was  solved  by  install¬ 
ing  an  instantaneous  circuit-closing 
relay,  locking  out  the  overcurrent  re¬ 
lays  when  faults  occur  toward  Chelan. 
The  overcurrent  relays  will  still  func¬ 
tion  as  desired  when  faults  occur  on 
the  bus  or  on  the  tap  to  the  step-down 
station,  as  well  as  for  faults  on  the 
line  to  Stemilt. 

A  rather  novel,  though  simple- 
scheme  for  preventing  an  oil  switch 
from  operating  on  surges  or  sudden 
[Continued  on 
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Revenue  Up  10.4  per  Cent 


New  records  are  indicated  by  re¬ 
ports  of  operations  of  the  elec¬ 
tric  light  and  power  industry 
in  September.  Revenue  from  ultimate 
consumers,  $175,596,900,  was  10.4  per 
cent  above  the  previous  record  for  the 
month,  scored  a  year  ago.  In  addition 
to  being  a  new  high  for  September, 
it  was  the  largest  for  any  month 
since  early  in  1931,  with  the  exception 
of  last  January.  Energy  production, 
9.159,800,000  kw.-hr.,  not  only  consti- 


September  energy  sales,  19.2 
per  cent  above  1935,  set  new 
albtinie  record  —  Industrial 
rise  continues 


tuted  a  new  maximum  for  September, 
18.5  per  cent  higher  than  last  year, 
but  was  a  new'  all-time  high  in  terms 
of  average  daily  output,  3  per  cent 
above  that  of  August.  Customers 


Table  1 — Monthly  Revenue  from  Ultimate  Consumers  and  Energy 
Output  of  Central  Stations  in  the  United  States 


Compared  with  Corresponding  Month  of  Previous  Year 


Month 

1936 

Revenue  from 

1  Ultimate  Consumerst 

!  Energy  Generated,  Millions  of  Kw.-Hr.* 

Total 

1  Hydro 

1  Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

September . 

August . 

July.  . .  . 

June . 

175.597 

169,630 

167,672 

164,007 

+  10.4 
+  8.7 
+  10.9 
+8.3 

9,160 

9,178 

9,067 

8,592 

+18.5 
+  13.8 
+  15.6 
+  14.0 

2,735 

2,756 

2,832 

2,996 

—2.8 

—  10.7 

—  14.8 
—7.5 

6,425 

6,422 

6,2.35 

5,596 

+.30.1 
+  28.7 
+38.1 
+34.1 

Table  II — Regional  Revenue  and  Energy  Output  in  September,  1936 

_ _ Compared  with  Corresponding  Month  of  Previous  Year 


Geographical 

Region 

Revenue  from 

Ult.  Consumers 

Energy  Generated,  Millions  of  Kw.-Hr.* 

Total 

Hydro 

Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc, 

Gen. 

Per  Cent 
Inc. 

United  State,s . 

New  England . 

Middle  .Atlantic . 

Met  No.  Central.  .  .  . 
^est  \o.  Central.. .  . 
^outb  .Atlantic  .  1 

So.  ( 'entral  1  "  ' 
So.  C entral .... 

Mountain . 

Pacific . . . 

175,. 597 
14,49i 
48,424 
39,6.57 
15,225 

24,271 

10,581 

5,413 

17,532 

+  10.4 
+9.7 
+8 . 5 
+9.4 
+  14.0 

+  18.0 

+  14.1 
+7.9 
+4.7 

9,160 
.597 
2,256 
2,177 
589 
f  1 . 108 
\  .347 

508 
.351 
1.227 

+  18.5 
+  1.3.5 
+21.3 
+  19.3 
+  16.2 
+  18.2 
+20.0 
-1-22 . 8 
+  15.9 
+  12.4 

2,7.35 

160 

420 

1.39 

1(X) 

410 

196 

12 

264 

1,034 

—3.2 

--6.5 

—4.9 

—9.1 

—  19.4 

—  15,5 

—  15.6 
—20.0 
+  10.5 

+9.2 

6,42.5 

437 

1 ,8;i6 
2,038 
489 
698 
151 
496 

87 

193 

+.30. 1 
+23.0 
+29.3 
+22,0 
+27.8 
+.57.2 
+  165.0 
+24 . 5 
+.36.0 
+.34.0 

i?J®ourt«8y  of  U.  8.  Geological  Survey,  with  deductions  for  ot>eration8  not  regarded  as  central  station. 
T  tioison  Electric  Institute. 


numbered  690,000  more  than  there 
were  a  year  ago;  the  aggregate  for 
all  classes  was  25,937,755.  More  peo¬ 
ple  are  receiving  service  than  ever  be¬ 
fore. 

During  the  past  few  months  the 
gain  in  revenue  over  1935  has  been 
distinctly  larger  than  it  was  earlier  in 
the  year;  the  average  from  January 
to  March  was  .5.7  per  qent,  whereas 
for  the  period  from  July  to  September 
it  was  10  per  cent.  This  has  been 
especially  marked  in  the  Southeast, 
where  business  during  the  past  few 
months  has  been  from  18  to  20  per 
cent  ahead  of  last  year. 

Energy  from  water  power  continued 
to  be  relatively  low,  for  it  constituted 
only  29.5  per  cent  of  the  total  output. 
Production  from  fuels  exceeded  last 
year’s  September  by  30  per  cent, 
matched  the  all-time  record  of  August 
and  set  a  new  mark  for  the  average 
daily  output  3  per  cent  higher  than 
in  that  month. 

Notwithstanding  its  being  a  short 
month,  September  brought  the  largest 
sales  on  record  to  ultimate  consumers. 
These  sales  overshot  those  of  a  year 
ago  by  19.2  per  cent  and  ran  nearly 
9  j)er  cent  above  last  winter’s  peak. 
Every  consumer  group  increased  its 
demand  over  last  year.  The  most 
striking  gain  was  the  23.5  per  cent 
in  large  commercial  service.  This 
item  is  now  far  above  the  pre-depres¬ 
sion  level,  being  14.5  per  cent  higher 
than  in  September,  1929. 

The  average  rate  for  residential  use 
during  the  twelve-month  period  has 
dropped  to  4.80  cents  per  kw.-hr.  and 
consumption  per  customer  rose  to  709 
kw.-hr.  Both  are  new  records. 

Table  II — Allocation  of  Energy 
September,  1936 


Compared  with  Correspninding  Month  of  Previous 
Year 

(Edison  Electric  Institute) 


Class  of  Service 

Millions 

Per  Cent 

of  Kw.-Hr. 

Inc. 

Total  for  distribution* . 

9,26.3 

+  18 

8 

Lost  in  transmission,  etc..  .  . 

1 .35.3 

+  16 

5 

Sold  to  ultimate  consumers. . . . 

7,910 

+  19 

2 

Domestic . 

1,261 

+  11 

2 

Com’l,  small  light  and  power. 

1 ,402 

+  17 

6 

Com 'I,  large  light  and  power. 

4,540 

+2.3 

5 

Municipal  street  lighting. . . . 

197 

+4 

1 

Railways — street,  interurban 

.3.38 

+3 

1 

Railroads — electrified  steam . 

99 

+47 

9 

Municipal  and  miscellaneous 

73 

+52 

8 

*  Generated,  ptirchaaed  from  other  sourcee,  im¬ 
ported,  less  energy  used  in  railway  and  other  depart¬ 
ments. 
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Lowell  fro'ited  m  o  o  1 
processing  unit,  show¬ 
ing  feeder  conveyor  at 
left,  insulated  freezing 
chamber  and,  at  the 
right,  cleaned  wool  at 
discharge  hopiter 


Cleaning  Raw  Wool 


at  35  Below  Zero 


Frosting  Process  Uses  15  Motors  Consuming  172 
Hp.  per  Textile  Unit — Cuts  Costs  and  Improves 
the  Quality  in  Worsted  and  Woolen  Manufacture 


IDESPREAD 


attention  has 

Wbeen  attracted  lately  in  the 
textile  industry  by  the  so- 
called  “Frosted  Wool  Process”  devel¬ 
oped  at  the  Lowell  (Mass.)  Textile 
Institute.  A  commercial  installation 
has  been  made  at  the  Pacific  Mills, 
Lawrence,  Mass.,  and  a  second  unit  is 
nearing  completion  at  the  East  Wey¬ 
mouth  Wool  Scouring  Company,  East 
W  eymouth.  Mass.  It  is  expected 
that  the  improved  method  available 
for  dealing  with  a  most  troublesome 
problem  will  find  wide  application. 
Multi-motor  drive  features  the  equip¬ 
ment.  and  as  the  total  connected  load 
of  a  typical  processing  unit  is  more 
than  200  hp.,  with  long-hour  operat¬ 
ing  characteristics,  the  development 
has  considerable  electrical  interest. 

Four  years  of  research  at  the  in¬ 
stitute  preceded  the  adoption  of  the 
equipment  as  a  marketable  commercial 
unit.  At  Lowell  the  work  was  super¬ 
vised  by  Prof.  Edgar  H.  Barker,  and 
in  one  year’s  operation  about  500,000 


lb.  of  grease  wool  containing  various 
kinds  and  amounts  of  vegetable  matter 
were  treated  and  returned  to  the  mills 
for  converting  into  clean  wool,  top, 
yarn,  woolen  and  worsted  fabrics  and 
hardened  felt.  The  total  operating 
cost  of  the  process,  including  royalty, 
is  approximately  0.75  cent  per  pound 
on  the  weight  of  wool  to  be  processed. 
A  full-sized  cleaning  unit  has  a  capac¬ 
ity  of  from  1,000  to  1.500  lb.  of 
grease  wool  per  hour. 

The  method  consists  of  eliminating 
grass,  burrs,  seeds,  chaff,  pitch,  grease 
and  earth  impurities  from  sorted 
grease  wool  by  subjecting  the  grease 
wool  to  a  temperature  of  35  deg.  be¬ 
low  zero  F.,  with  the  result  that 
the  congealed  or  frozen  wool  grease 
is  dry,  hard  and  brittle.  Neither 
greasy  nor  sticky,  it  is  then  shattered 
into  dust  by  mechanical  agitation 
(still  at  sub-zero  temperatures),  caus¬ 
ing  the  fibers  to  separate  one  from 
another  and  thus  allowing  the  vege¬ 
table  matter  to  be  thrown  out  through 
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Motors  Driving  Sections  of 
Frosted  Wool  Unit 

K.I'.M.  of 

Service  Hp.  Uiitinj:  Output  Shaft 

Feeder  . 

O 

1,200 

Ingoin;;  seal  .... 

% 

1,200 

FreeziiiK  conveyor  .  . 

•> 

4-13 

Processing  timer 

1/20 

*1,7.50 

Feed  sheet  . 

% 

57 

Duster  . 

.'.0 

1 . 200 

Wool  conveyor  .... 

1.200 

Dust  fan  . 

2.'> 

l.SOO 

Condenser  and  auxili¬ 
ary  fan  ......... 

1.5 

1 . 800 

Discharge  seal . 

1 

1  .2(»0 

Freezing  fans ..... 

1.5 

1.800 

Cooling  fans.  .... 

1  ,800 

118  l/2tt 

Ammonia  booster  .  . 

40 

tl  .16.5 

.\mmonia  compressor 

50 

tl .140 

Cooling  water  pump 

3 

3.4.50 

Total  connected  load 

93 

211  1/20  hp. 

•  110-volt.  1-phase. 

t  Full 

load,  sliji  rioK- 

Unless  otherwise  noted,  all 

motors  are  oSfr 

volt,  3-phase,  induction  type. 

— 

^Sealing  ffo//s 


Dasf  Fan^  Dusf  Cot  tec  for  Condenser 


13CT 


_  I  Coolmg  C^s  |_ 


Woo! 

^  Discharge 

^  Delivery 
^  End 

o 


Feeder 
Supply  End 


'Cork  Feed  Sheef"  'Dirt  "'-Cleaning 

Discharge  Machine 


J 


Longitudinal  section  of  frosted  wool  process  unit 

Twp1\>“  motors  totaling  118  1/20  hp.  are  required  In  addition  to  the  refrigerating  plant, 
which  adds  three  motors  totaling  93  hp.  to  the  connected  load. 


the  screen  of  a  duster.  The  wool  fiber 
itself  cannot  be  frozen  and  extreme 
low  temperatures  have  no  effect  on  its 

■  physical  structure  or  chemical  compo- 
l  sition.  While  the  process  does  not 
;  remove  all  the  grease,  vegetable  or 

other  foreign  matter  from  the  grease 
I  wool,  it  eliminates  from  30  to  90  per 
cent  of  the  total  normal  shrinkage, 
i  with  from  85  to  95  per  cent  of  the 

;  vegetable  matter.  Only  a  compara- 

;  tively  light  scouring  is  required  after 
I  the  processing.  The  color  of  the 
'  wool  is  greatly  improved  and  the  stain 
!  present  in  the  ordinary  scouring  liq- 
-  uors  is  not  retained.  Savings  are  real- 
I  ized  in  scouring  materials  used;  the 
I  quality  of  wool  is  improved  in  many 
i  ways,  and  its  dyeing  and  working  facil¬ 
itated. 

I  Equipment  consists  of  a  standard  re¬ 
frigerating  unit  and  a  refrigerating 
compartment  containing  all  the  clean- 
i  ing  machinery.  The  Lowell  unit  has 
I  a  capacity  of  about  27  tons,  which 
j  will  produce  and  maintain  an  air  tem- 
I  perature  of  about  minus  35  deg.  F. 

J  while  processing  the  full  load  of  from 
^  1.009  to  1,500  lb.  per  hour.  The 

i  refrigerating  room  is  an  insulated  in- 
j  closure  40  ft.  long  x  12  ft.  wide  x  12 
ft.  high,  with  w’alls,  ceiling  and  floor 
’  of  9-in.  cork.  It  is  designed  for  instal- 
;  lation  when  desired  in  place  of  the 
i  first  scouring  bowl  of  scouring  train. 

!  The  grease  wool  is  elevated  and  deliv- 
!  ered  by  a  standard  feeder  to  the  top 

■  of  the  cold  chamber,  which  it  enters 
3  through  a  pair  of  sealing  rolls.  The 
I  wool  then  drops  upon  a  freezing  con¬ 


veyor  belt  20  ft.  long,  with  cooling 
coils  above  and  fans  below  for  circu¬ 
lating  the  air  through  the  coils  and 
wool. 

The  w'ool  remains  on  the  conveyor 
from  three  to  seven  minutes,  according 
to  conditions,  and  at  the  end  of  the 
conveyor  is  dropped  upon  the  feed 
sheet  of  a  cleaning  machine  or  so- 
called  batch  duster.  It  remains  in 
the  duster  for  a  predetermined  few 
seconds  of  mechanical  agitation.  The 
frozen  foreign  matter  is  thrown  out 
of  the  wool  through  screens  in  the 
duster  and  is  carried  away  and  dis¬ 
charged  from  the  room  by  a  con¬ 
tinuous  conveyor.  The  cleaned  fil>er 
is  intermittently  discharged  from  the 
duster  and  is  taken  away  by  a  con¬ 
denser,  which  drops  the  wool  into  seal¬ 
ing  rolls,  through  which  it  is  dis¬ 
charged  from  the  room  without  loss  of 
cold  air.  No  operator  is  required  in 
the  freezing  chamber  as  the  speed  of 


the  process  is  synchronized  and  con¬ 
trolled  from  without.  The  period  of 
treatment  in  the  cleaning  machine, 
which  is  determined  by  the  character 
and  quantity  of  the  vegetable  matter, 
impurities,  character  of  wool  and  re¬ 
sults  sought,  can  be  instantly  changed 
by  the  control  setting.  Photoelectric 
controls  are  used  in  governing  the 
time  of  starting  and  stopping  the  vari¬ 
ous  steps  of  the  wool  processing.  In 
lubricating  the  bearings  in  the  cold 
room  a  specially  prepared  grease  has 
been  found  entirely  satisfactory.  The 
control  provides  for  shutting  down 
motors  ahead  of  any  section  of  the 
unit  which  is  stopped,  to  prevent  pil¬ 
ing  up  of  material.  All  motor  starters 
are  of  the  across-the-line  type.  The 
motors  applied  to  the  Lowell  unit  of 
the  Frosted  Wool  Process  Company’ 
are  listed  in  the  accompanying  table 
through  the  courtesy  of  H.  C.  Turner, 
general  manager. 


i  /  V 

I  :  A  BRITISH  POINT  OF  VIEW  ON  T.V.A. 

I  The  Reform  Administration  now  in  W  ashington  was  attempting,  in  electricity  supply. 

to  secure  some  knowledge  regarding  fundamentals.  It  was  experimenting  very  con-  j 

siderably,  and  with  that  large  conception  of  the  American  scene  which  condoned  all  I 

waste  and  was  not  afraid  to  face  failure  and  defeat,  it  chose  as  a  laboratory 
an  area  in  Tennessee  about  equal  to  tbe  whole  of  England.  We,  on  our  side, 
are  apt  to  regard  such  experiments  with  skepticism  and  distrust  because  we 
could  not  afford  them,  but  it  was  of  the  very  nature  of  American  civilization  that  it 
should  be  eternally  experimenting  and  eternally  wasting,  secure  in  tbe  belief  tbat  I 

i  some  time  in  the  future  the  experimenting  might  culminate  in  certainty  and  the 
i  original  waste  find  its  justification  in  a  later  and  more  abundant  economic  return. 

I  — H.  HOBSON,  address  before  the  Association  of  Supervising  Electrical  Engineers 

I  after  a  World  Power  Conference  trip. 

\  S  r 
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Control  of  Short  Circuits 

Cuts  Costs 


Well-Planned  Seetionalizing  Improved  Stabil¬ 
ity,  Eliminated  Breaker  Failures,  Simplified 
Dispatching,  Saved  Cost  of  Larger  Breakers 


Heavy  concentrations  of  power 
such  as  are  found  in  highly  in¬ 
dustrialized  communities  re¬ 
quire  continuous  study  to  prevent 
excessive  power  flow  under  fault  con¬ 
ditions.  A  high  degree  of  service  con¬ 
tinuity  involves  eomplex  interconnec¬ 
tions  on  transmission,  subtransmission 
and  distribution  systems.  Inherent  to 
such  practice  is  the  possibility  of  obtain¬ 
ing  a  power  flow  under  short  circuits 
of  such  a  magnitude  that  apparatus 
ratings  will  he  exceeded  before  the 
fault  can  be  cleared,  resulting  in  both 
damage  to  the  system  and  prolonged 
service  outages. 

A  study  of  conditions  on  the  South¬ 
ern  California  Edison  Company’s 
system  revealed  that,  with  proper  sec- 
tionalizing,  short-circuit  kva.  at  im¬ 
portant  power  centers  could  be  reduced 
materially,  in  some  cases  as  much  as 
75  per  cent.  Furthermore,  sectionaliz- 
ing  would  permit  the  addition  of  850,- 
000  kva.  of  generating  capacity  and 
350,000  kva.  of  condenser  capacity 
without  exceeding  the  interrupting  ca¬ 
pacity  of  important  circuit  breakers  in 
the  key  switching  centers  on  the  system. 

Control  of  short-circuit  kva.  on  the 
Edison  system  can  be  explained  more 
clearly  by  referring  to  the  accompanv- 
ing  schematic  diagram  of  the  transmis¬ 
sion  system.  The  “backbone”  of  the 
Edison  system  is  essentially  a  trans¬ 
mission  system  with  220  kv.  for  major 
transmission  and  66  kv.  for  subtrans¬ 
mission.  A  large  amount  of  synchro¬ 
nous  condenser  capacity  is  required  for 
power-factor  correction  and  voltage 
regulation.  This  capacity  adds  mate¬ 
rially  to  the  short  circuit  kva.  available 
at  any  given  point  on  the  intercon- 
jiected  system. 

For  example,  the  total  generating 
capacity  is  950,000  kva.  and  the  total 


By  H.  C.  TICE 

Opprntinyr  Knuinoor  Soiulioni  ('iilifornia  Edison  Conijvan.v.  I.td. 


synchronous  condenser  capacity  is 
550,000  kva.,  so  that  the  total  capacity 
to  be  considered  under  short-circuit 
conditions  is  1,500,000  kva.  More  than 
half  of  this  capacity  is  concentrated  at 
the  five  major  distributing  points, 
which  are  located  within  a  radius  of 
20  miles. 

It  is  within  this  area  that  short-cir¬ 
cuit  control  has  been  a  real  factor. 
The  first  step  was  to  sectionalize  the 
66-kv.  system  within  this  area  into  four 
major  groups,  interconnected  only 
through  the  220-kv.  system.  This  was 
accomplished  by  seetionalizing  the  66- 
kv.  system,  which  normally  operated 
as  a  closed  loop,  at  such  points  as 
Macneil,  Beverly.  Newmark,  Torrance, 
etc.  This  was  quite  simple,  as  each  one 
of  those  key  stations  was  already 
equipped  with  double  bus  and  a  pair 


of  oil  circuit  breakers  per  line,  and  it 
was  largely  a  matter  of  selecting  the 
proper  lines  and  loads  for  each  sepa¬ 
rate  group.  This  arrangement  was 
found  to  he  very  satisfactory  as  to 
loading  of  lines,  voltage  conditions, 
relay  protection  and  reduction  in  short- 
circuit  kva.  Such  stations  as  Tor¬ 
rance,  Beverly,  Macneil  and  Newniark 
dropped  from  1,500,000  kva.  to  half 
of  that  value,  which  brought  the  short- 
circuit  kva.  within  the  rating  of  the  oil 
circuit  breakers.  The  next  step  was  to 
sectionalize  the  66-kv.  buses  at  such 
major  stations  as  Eagle  Rock.  Laguna 
Bell  and  Lighthipe.  This  required  fur¬ 
ther  seetionalizing  on  the  66  kv.  in 
order  to  create  six  separate  66-kv. 
groups  instead  of  three. 

Maximum  capacity  on  any  group  is 
150.000  kva.  of  interconnection  with 


Table  I — 66-Kv.  System 


Station 

Column  1 

3-ph..  Short-Cir 
Kva.  with  1,500,000 
Kva.  Syn.  Cap. 
System  Normall.v 
Sectionalized 

Column  III 

3-ph.,  Short-Cir.  Kva.  with  < 
Column  11  850,000  Kva.  of  Gener.  & 

Same  as  350,000  Kva.  of  Syn.  Cond.  C 
Cojumn  1  Cap.  Added  to  Pres.  Cap. 

without  System  Normally  Sectionalized 
Seetionalizing  Total  Cap.  2.700,000  Kva. 

T.aRuna  Bell . 

990,000 

1,900,000 

1,050,000 

Lighthipe . 

860,000 

1,900,000 

1,400,000A 

Long  Beach  No.  2 . 

790,000 

1,745,000 

1,110,000 

Ea^e  Rock . 

T.a  Fresa . 

740,000 

1,800,000 

770,000 

775,000 

1,550,000 

600,000B 

Newmark . 

705,000 

1,550,000 

760,000 

Torrance . 

670,000 

1,540,000 

540,000C 

L.  A.  No.  3 . 

610,000 

1,180,000 

630,000 

Puente . 

580,000 

1,140.000 

600,000 

Chino . 

565,000 

885,000 

580,000 

State  Street . 

550,000 

1,400,000 

740,000 

Katella . 

510,000 

870,000 

640,000 

Saugus . 

505,000 

7,790,000 

530,000 

Glendale . 

495,000 

1,220,000 

515,000 

Colton . 

450,000 

590,000 

450,000 

Macneil . 

290,000 

1,200,000 

270,000 

Beverlv . 

250,000 

1,000.000 

265,000 

-A — Two  75,000-kva.  banks,  two  50,000-kva.  condensers  jjer  section  can  be  reduced  to  700,000  kva. 

Column  IV 
Same  as 
Column  III 
without 
Section- 
allzinf! 
2,280.000 
3,100,000 
2,700,000 
1,980,000 
2,150,000 
1,800,000 
2,130,000 
1,300,000 
1,300,000 
960,000 
1,950,000 
1,050.000 
840,000 
1.300,000 
620,000 
I  350,000 
1,240,000 

a.  banka,  two  50,000-kva.  condensers  uer  section  can  be  reduced  to  700,000  kva. 

seetionalizing. 

B — 66-kv.  buses  sertionalized.  One  75.000-kva.  bank,  one  50,000-kva.  condenser,  as  compared  with  t*o 
75,000-kva.  banks,  one  50.000-kva.  condenser.  Column  I 
C— Result  of  change  at  La  Fresa. 
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Big  Creek 


220  Kv. 
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A  Dis+ribu+ion  Swi+ch  • 
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izing 
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(J)  Wa+cr  power  plan+ 
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1  I  [Chino  !(^Col+on 
^~^La  Habra 


1st..  ^ 

S+ree+  O 


0 

3  2  I 

Lena  Beach  S+eam 


l*laiinrd  $>€K*tionalizatinn  of  Southern  California  Edison  Svstem 


the  220  kv.  and  150,000  kva.  of  syn¬ 
chronous  condenser  capacity.  The 
mininiuin  capacity  consists  of  a  75,000- 
kva.  bank  of  transformers  and  50,000 
kva.  of  synchronous  condenser  capac¬ 
ity.  The  maximum  short-circuit  kva. 
that  can  now  be  obtained  on  a  66-kv. 
bus  is  990,000  kva.,  as  compared  with 
1,990,000  kva.  before  the  separation. 
The  reduction  in  short-circuit  kva. 
within  this  area  is  shown  in  Table  I. 

Column  I  of  this  table  shows  the 
maximum  short-circuit  kva.  available 
on  a  three-phase  fault  under  normal 
conditions  of  operation;  that  is,  all 
jcctionalizing  points  normally  open. 
Column  11  shows  the  maximum  short- 
circuit  kva.  available  on  a  three-phase 
fault  before  any  attempt  was  made  to 
reduce  the  short-circuit  kva. 

.4  marked  reduction  in 
short-circuit  kva. 

A  comparison  of  columns  1  and  11 
shows  the  marked  reduction  in  the 
maximum  short-circuit  kva.  available 
with  the  present  installed  capacity. 
The  reduction  ranges  anywhere  from 
two  to  one  at  the  major  stations  to  four 
to  one  at  the  sectionalizing  points. 

Column  111  shows  the  short-circuit 
kva.  available  by  increasing  the  gener¬ 
ating  capacity  by  850,000  kva.,  and  the 
synchronous  condenser  capacity  by 
350,000  kva.,  giving  a  total  capacity  of 
2.700.000  kva.  In  other  words,  by 
practically  doubling  the  present  capac¬ 
ity  the  short  circuit  is  still  within  the 
rating  of  the  oil  circuit  breakers.  In 
the  case  of  Lighthipe  it  may  he  neces¬ 
sary  to  sectionalize  into  four  75.000- 
kva.  groups  instead  of  two  1.50,000- 
kva.  groups.  This  would  then  limit 
the  short-circuit  kva.  to  less  than 
1.000.000.  Column  IV  shows  what 
might  be  expected  in  the  way  of  short- 
circuit  kva.  with  a  2.700.000-kva.  sys¬ 
tem  and  parallel  operation. 

The  breakers  at  the  major  stations 
are  rated  at  1,500,000  kva.  However, 
at  many  of  the  close-in  66-kv.  stations 
breakers  are  rated  from  500,000  kva. 
to  1,000,000  kva.  Experience  has 
shown  that  it  is  well  to  keep  the  short- 
circuit  kva.  considerably  below  the  the¬ 
oretical  rating  of  the  breakers. 

^ith  the  plan  as  outlined  for  the 
^•kv.  system,  it  is  an  easy  matter  to 
limit  the  maximum  short-circuit  kva. 
to  1,000,000  kva.  even  after  doubling 
the  present  installed  capacity.  This 
plan  of  operation  has  resulted  in  the 
minimum  number  of  switch  changes, 
and  the  cost  of  obtaining  this  short- 


circuit  control  is  negligible  liecause 
there  has  been  no  additional  equipment 
installed  for  this  purpose  alone.  At 
such  stations  as  Eagle  Rock,  Laguna 
Bell  and  Lighthipe,  with  from  20  to  30 
66-kv.  line  positions,  bus  sectionalizing 
switches  are  normally  installed  to  sec¬ 
tionalize  automatically  the  buses  in  the 
event  of  a  bus  failure. 

It  is  the  double-bus  arrangement  and 
hus-sectionalizing  switches  that  give 
the  system  sufficient  flexibility  to  carry 
out  this  scheme  of  short  circuit  control. 

This  particular  method  of  operation 
on  the  66-kv.  system  has  proved  to  be 
quite  simple,  effective  and  inexpensive, 
and  it  appears  to  he  the  logical  course 
to  follow  on  the  220  kv.  as  additional 
capacity  is  installed  and  short-circuit 
kva.  control  becomes  necessary.  Up  to 
this  time  the  only  control  on  th-i  220 
kv.  has  been  tha+  of  ground  current. 
The  later  transformers  have  been  spec¬ 
ified  with  73  kv.  neutral  insulation  and 
have  reactors  or  impeders  installed  in 


the  220-kv.  neutrals.  The  effect  of  ibis 
control  is  barely  noticeable  on  account 
of  the  large  amount  of  transformer  ca¬ 
pacity  that  is  solidly  grounded.  The 
effect  of  reactors  in  345,000  kva.  of 
transformer  capacity  has  been  to  re¬ 
duce  the  total  ground  current  from  5 
per  cent  at  Laguna  Bell  switching  cen¬ 
ter  to  10  per  cent  at  Long  Beach  No.  3 
steam  plant. 

Scheme  for  limiting  220-kva., 
three-phase  faults 

Records  for  1929  and  1930  indicate 
that  17  per  cent  of  all  220-kv.  trouble 
involved  more  than  one  phase  and  that 
6  per  cent  involved  all  three  phases. 
This  means  that  short-circuit  kva.  con¬ 
trol  on  the  220  kv.  must  be  considered 
under  three-phase  fault  conditions. 
The  values  of  three-phase,  short-circuit 
kva.  on  the  220  kv.,  as  shown  in  column 
I  of  Table  II,  are  up  to  and,  in  some 
cases,  in  excess  of  the  rating  of  the 
present  breakers.  Column  II  shows  the 
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Table  II — 220-Kv.  System 


Column  I  Column  II  Column  III 


Station 
Magunden .  . 

Saugus . 

Gould . 

Eagle  Rock . 
Laguna  Bell . 
liighthipe. . . 
Long  Beach 
No.  3 . 


Taxes  Exceed  Production  Costs 


niis.*«ion  distancei)  are  of  consid¬ 
erable  length. 

It  is  seen  that  production  costs 
are  less  than  one-fourth  of  the 
total.  While  depreciation  and 
contingencies  appear  to  hulk 
large,  amounting  to  20  per  cent 
of  total  costs,  they  are  equivalent 
to  less  than  two  per  cent  of  the 
capital  investment  represented  by 
stock  and  funded  debt. 


Tuxes  constitute  a  larger  frac¬ 
tion  of  total  operating  costs  than 
production  expenses  and  are 
n««arly  twice  as  large  as  trans¬ 
mission  and  distribution  costs 
combined,  it  appears  from  the 
analysis  of  one  company’s  opera¬ 
tions  during  1935  depicted  in  the 
chart.  The  territory  served  is  in 
the  eastern  United  States.  Plants 
are  large  and  efficient  and  trans- 


Depnedorfion 

and 

Continaencies 

19.86t 


Dis+ribuHon' 


Distribution  of  one  company's 
operating  costs,  1 935 
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Latest  Styles  in  Line  Trucks 


Modern  thinking  in  line  truck  design  was  recently  displayed  in  Detroit. 
The  exhibits  were  furnished  by  the  Detroit  Edison  Company  and 
Consumers  Power  Company  and  are  assembled  here  for  the  larger 
audience  of  Electrical  World  readers 


POLE-HOLE  DIGGER— Combina¬ 
tion  earth-boring  machine  and  pole¬ 
setting  truck.  Short  wheelbase, 
rugged,  11,000-lb.  chassis  with  pneu¬ 
matic  lug  or  tractor  type  tires.  Gross 
weight  only  7,000  lb.  for  negotiating 
soft  or  rough  ground  — Consumers 
Power  Company. 


HEAVY  LINE  TRUCK— A  gen¬ 
eral-purpose  construction  truck  with 
combination  seven-man  cab  and  large 
all-metal  body  mounted  on  a  13,000-lb. 
chassis  completely  equipped  with 
power-operated  winch,  derrick,  metal 
bins,  tool  compartments  and  sup¬ 
ports  — Consumers  Power  Company. 


EARTH-BORING  MACHINE  — 
Mounted  on  six-wheel  truck  with 
four-wheel  drive.  Weight,  11,740  lb. 
with  pole  derrick  and  winch  for  5,000 
lb.  pull.  Road  speed  is  35  m.p.h. — 
Detroit  Edison. 


LIGHT  LINE  TRUCK— This  ma¬ 
chine  has  a  7  X  9-ft.  all-metal  body 
mounted  on  a  1,000-lb.  chassis  with 
standard  cab  and  provided  with 
carefully  designed  compartments  for 
line  tools,  hardware  and  equipment 
—Consumers  Power  Company. 


LINE  CONSTRUCTION  TRUCK— Light  alloy  body  mounted  on 
Model  K48  Dodge  chassis.  Wheelbase  190  in.  Weight,  complete, 
7,500  lb.  and  load  capacity,  6,000  lb.  At  the  left  appears  the  truck 
with  body  under  construction.  At  upper  left  and  above  are  the 
completed  vehicle  loaded,  road  and  curb  sides  respectively. — 
Detroit  Edison. 


CONSTRUCTION  TRACTOR 
AND  SEMITRAILER  —  Stand¬ 
ard  trailer  chassis  with  light 
alloy  body.  The  complete  trailer 
weighs  6,000  lb.  and  has  a  carry¬ 
ing  capacity  of  9,000.  There  is 
space  for  eight  men  in  the  closed 
cab. 

r 


CLOSED  CAB 
— the  two  pic¬ 
tures  of  the 
road  and  curb 
sides  of  the 
trailer  open 
show  disposi¬ 
tion  of  tools 
and  equipment 
— Detroit  Edi- 
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iance  Sales  Key< 
to  Market 


Brooklyn  Charts  Its  Area  in  Economic  Detail  —  Dealers  Aided 
Toward  Profitable,  Intensive  Promotion  in  Selective  Districts 


By  GEORGE  J.  READ  .  .  .  SHERMAN  M.  HALL 


Consolidated  Edison  ('oinpnny  of  New  York.  Inc. 


gun.  Sales  efforts  can  be  concen¬ 
trated  on  profitable  areas,  aijd  not 
diluted  by  broadcast,  frontal  attack. 

Why  is  market  research  necessary? 
If  sales  efforts  are  not  to  be  diluted, 
they  must  be  concentrated  on  the 
people  who  have  the  means  to  buy  and 
to  utilize  the  product.  But  where  do 
these  people  live,  how  many  are  there, 
what  kind  of  family  quarters  do  they 
occupy,  what  is  their  purchasing 
power,  how  does  it  vary  in  different 
sections  of  the  city?  Effective  mer¬ 
chandising  demands  an  answer  to 
these.  Market  research  furnishes  the 
answer. 

Aside  from  those  directly  interested 
in  merchandising  electrical  appli¬ 
ances,  specific  requests  have  come 
from  local  banks,  real  estate  men,  city 
officials,  broadcasting  stations,  bond¬ 
ing  and  insurance  companies,  manu¬ 
facturers  and  newspapers.  Such  a 
survey  not  only  is  valuable  directly  to 
the  utility,  but  builds  good  will 
through  rendering  a  valuable  service 
to  consumers  in  their  business.  By 
furnishing  detailed  data  on  the  mar¬ 
ket  it  serves  as  an  aid  in  retaining 
industry  and  attracting  new  industry 
to  the  city. 

Survey  divided  into  twelve  sections 

So  that  others  interested  in  market 
analysis  may  get  an  idea  of  what  can 
be  done' in  this  field,  an  outline  of  the 
scope  of  the  survey  is  given.  The 
analysis  of  the  market  is  divided  into 
two  parts;  first,  the  city  as  a  whole, 
and,  second,  the  geographical  distri¬ 
bution  over  the  city.  The  survey  is 
divided  into  twelve  sections,  each  with 
its  distinguishing  colored  heading. 
These  sections,  with  an  outline  of  the 
field  covered,  are  given  briefly  as 
follows: 


Coaching  the  dealer  in  his  selling  campaigns  is  far  more  effective 
tvhen  he  can  be  shtnvn  sp<‘cifically  what  to  sell,  where  to  sell 
and  advertise  it  and  toward  what  bogey.  Brooklyn  digests  the 
cold  facts  of  the  *‘real  propi‘rty  inventory”  to  make  a  lively 
presentation  of  marketing  opportunities  for  load-building 
appliances  for  its  circle  of  dealers. 


TO  GAIN  an  accurate  picture  of  study  of  < 
the  appliance  market  and  to  find  out  v 
enable  dealers  to  direct  their  profitable 
sales  efforts  more  efficiently  in  a  city 
of  2,7(K),()()0  people  covering  81 
square  miles  the  Brooklyn  Edison 
Company  has  recently  prepared  a  74- 
page  “Brooklyn  Market  Survey.”  The 
analysis  of  the  market  is  divided  into 
two  parts.  The  total  market  as  a 
whole  is  analyzed  by  means  of  graphs 
and  tables.  The  geographical  distri¬ 
bution  of  the  market  is  shown  in  a 
series  of  40  colored  maps  dividing  the 
city  into  59  districts  and  928  small 
census  tract  areas. 

The  present  trend  in  utility  appli¬ 
ance  merchandising  is  toward  gradual 
withdrawal  of  active  company  selling, 
leaving  this  field  to  the  local  dealers. 

Aggressive  promotion  and  real  co¬ 
operation  with  the  dealers  must  take 
its  place  to  keep  up  the  volume  of 
appliance  sales.  The  electric  utilities 
can  draw  a  valuable  lesson  from  their 
contemporaries  in  the  business  field 
when  it  comes  to  scientific  merchandis¬ 
ing.  Market  research  is  the  modern 
approach  to  efficient  merchandising 
and  is  being  employed  to  an  ever-in- 
creasing  extent  by  those  marketing 
goods  in  the  competitive  market. 


o*  <r  o*  <r  o*  o*  i. 
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Monthly  Rentoil, Dollars 


Fig.  1 — Analysis  of  rentals  shows 
44  per  cent  in  $30  to  $50  class 

Bar  chart  shows  greatest  number  of 
family  quarters  in  |30  to  $50  class. 
Next  highest  is  $20  to  $30  class  with 
25  per  cent.  These  two  altogether  ac¬ 
count  for  69  per  cent  of  the  total. 
Median  average  rental  for  Brooklyn  is 
$35  monthly. 


Market  research  necessary 

Market  research  answers  the  ques¬ 
tion  as  to  when,  where,  how,  whom 
and  what  to  sell.  It  involves  the 
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Fig.  2 — Rental  map  shows  distribution  of  purchasing  power 

Predoininant  iiiediaii  monthly  rental  is  shown  for  928  census  tract  areas.  This  map  permits 
selection  of  the  best  prospects,  showing  their  geographical  location  and  relative  economic 
standing.  This  sample  shows  about  one-fourth  the  city  area.  It  gives  no  impression  of 
the  aid  lent  by  differential  coloring  of  the  original. 

Headings,  paragraph  titles  and  bar  charts  are  colored,  a  distinctive  color  being  used  for 
each  s»“ction  of  the  book  with  an  appropriate  symbol  for  identification.  I’ages  are  11  x  14 
in.  and  are  bound  with  spiral  binding.  It  contains  74  pages,  is  in.  thick  and  weighs 
3  lbs.  "Keddy  Kilowatt”  holds  the  page  numbers. 


].  Market  Research  -As  market  research 
is  comparatively  new,  it  was  thought  neces- 
jarv  to  devote  some  space  to  definition, 
showii'g  its  necessity  in  modern  merchandis¬ 
ing,  and  outlining  some  of  the  uses  to  which 
it  could  he  put  and  telling  who  could  use  it. 

2.  Application  of  the  Survey  This  mar¬ 
ket  survey  is  a  basic  source  of  market 
data  to  be  studied  and  used  as  a  reference 
l)ook.  In  addition  to  aiding  in  formulating 
sales  and  advertising  campaigns  it  can  be 
employed  as  a  guide  in  direct  mail  cam¬ 
paigns,  location  of  stores,  appraisal  of  real 
estate,  future  development  of  the  city. 
For  any  specific  promotional  program,  how¬ 
ever,  a  special  study  should  be  made,  using 
the  survey  as  the  source  of  data. 

.\s  the  survey  will  fall  into  the  hands 
of  many  who  are  not  trained  in  market 
analysis  it  was  considered  necessary  to  de¬ 
vote  considerable  space  to  illustrating  tbe 
use  of  the  data.  For  purposes  of  illustration 
a  hypothetical  electric  washing  machine  dis¬ 
tributor  is  taken  and  the  various  charts  and 
maps  used  to  outline  his  market. 

Before  a  sales  campaign  is  begun  the 
sales  manager  and  executives  should  know 
what  the  total  available  market  is,  and  have 
an  idea  of  the  total  probable  market.  Obvi¬ 
ously  the  mxirnum  theoretical  number  of 
washing  machines  that  could  be  sold  would 
be  one  to  each  family,  although  no  one  ex¬ 
pects  to  reach  that  value.  Sales  efforts  will 
be  measured  in  terms  of  this  value. 

Suppose  this  dealer  wishes  to  concentrate 
on  the  cream  of  the  market  first.  He  begins 
by  selecting  tbo.se  customers  with  sufficient 
purchasing  power  to  qualify  as  prospects. 
He  decides,  let  us  say,  to  concentrate  his 
efforts  on  those  families  paying  more  than 
$30  rent  per  month.  By  the  use  of  the 
charts  and  tables  he  finds  that  there  are. 
taking  Brooklyn  as  the  example,  324.876 
rented  family  quarters  renting  for  more  than 
$30  monthly.  He  qualifies  this  further  by 
limiting  it  to  only  occupied  family  (juarters, 
which  he  finds  to  be  297,478.  He  next  adds 
to  this  figure  the  total  number  of  owner- 
occupied  quarters  (151,879),  assuming  that 
the  fact  of  home  ownership  itself  is  enough 
qualification  of  a  prospect.  Finally,  then, 
he  has  the  total  market,  amounting  to 
449,357  family  (piarters. 

But  this  is  not  enough.  Next  he  wants 
to  know  where  these  prospects  are  located 
in  the  city.  The  first  selection  is  that  of 
areas  where  one-  and  two-family  houses  pre¬ 
dominate,  bir  multi-family  housing  offers 
little  room  for  washers.  When  suitable  areas 
have  been  selected  for  sales  effort  concen¬ 
tration  on  the  basis  of  bousing,  they  should 
be  further  selected  on  the  basis  of  buying 
power  or  rentals.  VI  ith  the  areas  now  segre¬ 
gated,  the  market  can  be  evaluated  in  terms 
of  prospects,  using  the  number  of  family 
quarters  in  each  of  the  areas  selected. 

The  use  of  the  survey  is  discussed  for 
various  specific  applications,  such  as  ranges, 
refrigerators,  oil  burners,  home  lighting, 
domestic  air  conditioning,  commercial  air 
conditioning,  lighting  and  cooking. 

3.  A  City  of  28  Communities-  Brooklyn,  a 
city  of  2,700,000  people,  representing  2  per 
cent  of  the  population  of  the  United  States 
and  20  jier  cent  of  the  po[)uIation  of  New 
Vork  .''late,  divides  it.self  naturally  into  28 
districts,  each  with  distinct  characteristics 
of  its  own.  These  28  districts,  the  out¬ 
growth  of  a  number  of  separate  towns  orig¬ 
inally,  are  shown  on  a  map  and  each  is 
described  in  point  of  population  and  in¬ 
dustry. 

4.  Copulation — Eight  pages  are  devoted  to 
population  analysis.  The  growth  for  the 
past  hundred  years  is  traced  and  compared 
•o  that  of  the  nation.  The  population  is 
analyzed  as  to  composition,  gainfully  em¬ 
ployed  workers  and  size  of  households. 


Geographical  distribution  of  population  is 
shown  on  a  series  of  four  maps.  Study  of 
the  maps  reveals  a  distinct  movement  of 
population  from  the  older,  and  more  thickly 
settled  section  which  is  becoming  industrial 
and  commercial,  to  the  outlying  residential 
sections.  An  interesting  situation  was  re¬ 
vealed.  .\s  a  whole  the  population  increased 
27  per  cent  from  1920  to  1930,  but  of  the 
23  assembly  districts,  fifteen  showed  a  de¬ 
crease  and  eight  an  increase.  Those  areas 
which  did  increase  showed  a  substantial  in- 
crea.se,  often  in  the  order  of  magnitude  of 
100  per  cent. 

5.  Rentals  Show  Purchasing  Power — In¬ 
come  or  consumers’  buying  power  is  the 
most  desirable  and  at  the  same  time  the 
most  difficult  item  to  obtain.  About  the 
only  approach  is  rental,  which  varies  from 
approximately  30  per  cent  of  the  income  in 
the  lower  income  brackets  to  10  per  cent  in 
the  higher  income  brackets.  The  median 
average  rent  has  been  calculated  for  each 
census  tract,  for  each  district  and  for  the 
total  territory. 

Rentals  as  a  whole  have  been  analyzed 
in  four  bar  charts  which  show  the  per  cent 
of  family  quarters  in  the  various  rent  groups. 
The  titles  of  these  charts  are  self-explana¬ 
tory:  “Rental  of  Occupied  Family  Quarters.” 
"Rent  per  Room  for  Rented  Occupied  Fam¬ 
ily  Quarters,”  “Rental  of  Vacant  Family 
Quarters,”  “Rental  of  Qccupied  F’amily 
Quarters”  (cumulative  told  by  groups). 
Rental  of  occupied  family  quarters  is  illus¬ 
trated  in  Fig.  1. 

The  two  maps  showing  rentals,  one  by  59 


areas  for  the  general  picture  and  the  other 
by  928  census  tracts  for  detailed  use,  are 
considered  the  most  valuable  in  the  survey. 
Approximately  14,000  calculations  were  in¬ 
volved  in  preparing  these  two  maps.  Two 
other  maps  show  by  blocks  where  the  pre¬ 
dominant  median  rental  exceeds  $40  per 
month  and  where  it  exceeds  $60  month.  A 
fifth  map  shows  the  actual  number  of  quar¬ 
ters  in  each  of  59  areas  classified  by  rental 
groups.  A  section  of  the  census  tract  area 
rental  map  is  reproduced  in  Fig.  2.  In  the 
survey  the  map  is  shown  in  five  colors, 
dividing  the  rentals  into  five  groups  covering 
values  from  zero  to  $60  monthly. 

6.  Data  on  Family  Quarters — While  rent 
paid  is  a  direct  indication  of  income,  sup¬ 
plementary  data  concerning  the  living  condi¬ 
tions  of  the  family  group  give  important 
clues  to  the  relative  wants  of  the  people. 
Family  quarters  are  analyzed  by  size,  geo¬ 
graphical  location,  ownership,  type  of  struc¬ 
ture  and  equipment.  Bar  charts  show  the 
per  cent  distribution  of  size  of  quarters  by 
number  of  rooms  for  rented-occupied  family 
quarters,  owner-occupied  family  quarters 
and  vacant  quarters.  A  comparison  of  occu¬ 
pied  and  vacant  quarters  is  made  with  re¬ 
spect  to  mechanical  refrigeration,  condition 
of  structures,  rent,  central  heating  plants, 
gas  and  electricity  and  other  items.  It  is 
interesting  to  note  in  comparing  vacant  and 
occupied  quarters  that  93  per  cent  of  the 
quarters  with  mechanical  refrigeration  were 
occupied.  Distribution  of  rented-occupied 
family  quarters  is  shown  in  Fig.  3. 

The  geographical  distribution  of  family 
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quarters  and  their  characteristics  for  the 
large  and  small  areas  are  shown  in  sixteen 
maps.  A  list  of  titles  gives  their  scope: 
“Number  of  Occupied  Family  Quarters,” 
“Percentage  of  Family  Quarters  Occupied 
hy  Owner,”  “Number  of  Owner-Occupied 
Family  Quarters,”  “Number  of  Family 
Quarters  in  One-  and  Two-Family  Struc¬ 
tures,”  “Percentage  of  Family  Quarters  With 
Mechanical  Refrigeration,”  “Number  of 
Family  Quarters  with  Mechanical  Refrigera¬ 
tion,”  “Percentage  of  Family  Quarters  With¬ 
out  Central  Heating  Plants,”  “Number  of 
Family  Quarters  Without  Central  Heating 
Plants.” 

A  brief  study  of  the  map  showing 
number  of  mechanical  refrigerators 
shows  a  higher  density  in  apartment 
house  areas,  and  lower  in  areas  where 
one-  and  two-family  houses  abound. 
The  map  of  census  tract  areas  shows 
several  areas  where  the  saturation 
exceeds  90  per  cent  and  others  where 
the  saturation  reaches  zero,  illustrat¬ 
ing  the  extreme  variation. 


Blocks  where  one-  and  two-fatnily 
houses  predominate  are  shown  on  a 
map.  Three  maps  show  respectively 
by  number  of  structures  the  type,  con¬ 
dition  and  age  of  the  structures. 

Historical  data  back  to  1912  are 
shown  for  25  areas  of  the  city  enumer¬ 
ating  structures  and  classifying  them 
as  follows:  One-family,  two-family, 
apartments  without  elevators,  apart¬ 
ments  with  elevators,  warehouses,  lofts, 
office  buildings,  factories,  garages  and 
theaters.  These  were  obtained  from 
the  city  records. 

To  aid  in  selling  commercial  light¬ 
ing,  air  conditioning  and  similar  equip¬ 
ment  an  analysis  of  the  geographical 
distribution  of  commercial  establish¬ 
ments  is  shown.  These  maps,  showing 
the  number  of  establishments  by  928 
small  areas,  are:  Number  of.  food 
stores,  general  merchandise  stores, 
restaurants  and  lunchrooms,  drug 
stores,  apparel  stores,  furniture  and 
household  appliance  stores  and  service 
stores.  The  distribution  for  the  year 
1934  of  non-residential  structures  over 
the  city,  such  as  lofts,  offices,  ware¬ 
houses,  etc.,  is  shown  on  two  maps. 

It  is  always  interesting  to  compare 
one’s  own  city  with  others  and  fre¬ 
quently  by  this  process  valuable  con¬ 
clusions  are  drawn.  Brooklyn  has 
been  compared  with  nineteen  cities 
covering  all  sections  of  the  nation. 
This  includes  family  quarter  charac¬ 
teristics,  rentals,  owner  occupancy  and 
racial  characteristics  of  the  popula¬ 
tion. 

Data  available  for  other  cities 

The  Real  Property  Inventory  of 
New  York  City  and  the  U.  S.  Bureau 
of  the  Census  constitute  the  sources 
of  the  data  upon  which  the  Brooklyn 
Market  Survey  is  based.  In  1934  a 
Real  Property  Inventory  of  New  \ork 
City  was  made  under  the  direction  of 
the  New  York  City  Housing  Authority, 
U.  S.  Department  of  Commerce  and 
the  Mayor’s  Advisory  Committee  on 
Real  Property  Inventory  and  was 
released  in  1935.  A  force  of  approxi¬ 
mately  5,000  enumerators  and  com¬ 
pilers  was  employed  at  a  cost  of 
approximately  $5,000,000,  which  was 
borne  by  the  city  of  New  York,  State 
Emergency  Relief  Administration  and 
the  Federal  Emergency  Relief  Admin¬ 
istration.  The  project  was  under¬ 
taken  primarily  as  a  relief  job  for 
white  collar  workers.  Similar  inven¬ 
tories  are  available  for  64  representa¬ 
tive  cities  of  the  country,  being  puh- 
[Continued  on  page  92] 
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Fig.  3  —  Number  of  rooms  per 
rented-occupied  family  quarter  aids 
in  lighting  and  air  conditioning 
surveys 

Four-room  quartt-rs  are  .'{4  per  cent. 
Three-fourths  of  the  quarters  are  from 
three  to  five  rooms.  Eighty-two  per  cent 
are  five  rooms  or  less  and  61  per  cent 

Residential  structures  and 

commercial  market  ,  , 

other  classifications  is  shown  by  bar 

Residential  structures  have  been  charts  for  total  structures,  total  family 
analyzed  as  to  type,  age,  condition,  quarters,  vacant  family  quarters,  and 
geographical  distribution.  Percent-  for  age  and  condition.  Of  all  the 
age  distribution  of  structures  into  one-  family  quarters  in  Brooklyn,  55  per 
family,  two-family,  multi-family  and  cent  are  in  multi-family  structures. 


Fig.  4 - Per  cent  saturation  of  meehanieal  refrigerators  highest  in 

apartment  house  areas 

Maps  of  number  and  per  cent  saturation  of  mechanical  refrigerators  show  good  market 
sllll  available  In  one-  and  two-famlly  house  areas.  .Vverage  saturation  for  city  Is 
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Welder  Energy  Supply 

a  Serviee  Problem 

Welding  Load  May  Pop  Up  Anywhere  —  Low  Revenue  Often  Makes  Large 
Service  Investment  Precariously  Profitable  Unless  It  Is  Amplified 


The  electric  welder  is  becoming  popular.  Its  use  is  no  longer 
confined  to  large  industrial  plants.  Small  job  shops,  garages 
and  even  basement  mechanics  are  using  it  in  increasing  num¬ 
bers.  And  what  a  fete  unrestrained  ivelders  can  do  to  distri¬ 
bution  system  regulation  is  a  plenty.  Here's  how  one  utility 
handles  the  situation. 

By  A.  L.  LANE 

Detroit  fjdistm  Conipiiny,  Detroit,  Mich.* 


ITH  the  rapid  progress  that 
is  being  made  in  the  electric 
welding  art  and  the  conse¬ 
quent  extension  of  welding  both  to 
new  uses  and  to  new  users  the  problem 
of  voltage  fluctuations  is  becoming 
acute.  Time  was,  not  so  long  ago, 
when  electric  welding  was  a  recondite 
art,  its  application  confined  to  special 
purposes  pretty  well  submerged  in 
large  industrial  operations.  But  now' 
welding  is  replacing  rivets  and  bolts 
in  the  small  job  shop  at  the  end  of 
the  street,  in  the  garage  around  the 
corner  and  is  being  discovered  by  the 
home  mechanic  who  descends  to  his 
basement  shop  after  supper  and  irri¬ 
tates  a  whole  neighborhood  with 
flickering  lights. 

The  average  customer  who  buys 
a  welding  machine  w'ill  have  a 
small  three-phase  motor  load  and 
lighting  on  single  phase.  He  w'ill  be 
served  from  a  230-volt,  three-phase 
secondary.  He  may  go  right  ahead 
and  use  the  welder  or  he  may  inquire 
of  the  power  company  as  to  service 
^or  it.  In  the  former  case  the  utility 
may  never  know  of  it  unless  his  neigh¬ 
bors  complain  of  voltage  fluctuations. 
However,  if  he  inquires  as  to  its  in- 
^allation  the  power  sales  engineer 
should  try  to  determine  from  the 
nameplate  rating  and  the  type  of  weld- 
mg  work  what  the  load  will  be  and 

‘Arranped  from  paper  to  Great  Lakes 
P'lwor  Club. 


how'  much  voltage  disturbance  it  is 
likely  to  cause.  In  Detroit  it  is 
accepted  that  voltage  disturbances  on 
lighting  circuits  should  not  exceed 
11/0  volts.  It  is  plain  that  the  matter 
of  welder  rating  is  very  important 
from  the  utility  standpoint,  but  unfor¬ 
tunately  there  seems  to  be  little  agree¬ 
ment  among  welder  manufacturers  on 
this  point. 

In  many  cases  additional  trans¬ 
former  capacity  must  be  installed  on 
the  power  company’s  line.  If  the 
single-phase  welding  load  is  installed 
on  the  cu.stomer’s  regular  three-phase 
power  service  and  the  three-phase 
transformer  capacity  increased  the 
power  company  will  not  receive  suffi¬ 
cient  revenue  because  the  welder 
energy  consumption  is  too  low  to 


Table  I — Service  To  and  Revenue 
From  Small  Welders 


Transf.  Average  Averape 
Type  of  Capacity  Monthly  Revenue 

W'elder  and  Required  Consump-  at  3c  per 

Capacity  Kva.  tion  Kw.-Hr. 

10  kva.  arc .  5  6  0.18 

15  kw.  spot .  10  115  3.45 

90  amp.  arc .  15  25  0.75 

2-20  kva.  spot .  25  100  3.00 

150  kw.  spot .  50  220  6.60 

Welder  testing .  75  30  0.90 

200  kva.  spot .  100  800  24.00 

400  kva.  butt .  300  .300  9.00 

Welder  testing .  500  3000  90.00 


At  a  nominal  energy  rate  the  revenue  from  a 
welder  is  obviously  too  litUe  to  pay  the  cost  of 
serving  it.  Correction  of  this  condition  and  also, 
what  is  even  more  important,  the  cure  of  voltage 
disturbances  caused  by  the  welder  are  ac¬ 
complished  by  hanging  a  special  transformer,  for 
which  a  charge  based  on  capacity  is  made. 


warrant  the  investment  unless  a  charge 
for  the  additional  transformer  capac¬ 
ity  is  made. 

A  study  of  approximately  fifty  in¬ 
stallations,  of  which  a  typical  few  are 
shown  in  the  accompanying  Table  I, 
indicates  that  the  average  consump¬ 
tion  is  3.3  kw.-hr.  per  month  per  kva. 
of  transformer  capacity  required,  and 
from  this,  at  3  cents  per  kilowatt-hour, 
a  revenue  of  10  cents  per  month  would 
be  obtained.  One  kva.  of  transformer 
capacity  serving  a  motor  load  with 
only  a  10  per  cent  load  factor  would 
produce  a  revenue  of  S2.16  per  month, 
or  more  than  21  times  that  of  a  welder 
load.  It  is  apparent  that  in  the  major¬ 
ity  of  installations  the  current  con¬ 
sumption  is  so  low  that  an  expendi¬ 
ture  by  the  utility  for  capacity  is  not 
justified  unless  some  special  minimum 
charge,  based  on  welder  rating  or  the 
transformer  capacity  required,  is 
made. 

Hang  a  special  transformer 

In  Detroit  we  have  adopted  the 
policy  of  hanging  a  special  trans¬ 
former  on  the  distribution  circuit 
for  welder  use  only,  thereby  com¬ 
pletely  isolating  the  welder  load  from 
the  secondary  lines  serving  other  cus¬ 
tomers.  We  make  a  special  minimum 
charge  based  upon  the  size  of  trans¬ 
former  required  and,  when  the  char¬ 
acteristics  of  the  load  and  its  effect  on 
the  service  to  other  customers  are 
explained,  the  prospective  welder 
user  is  usually  agreeable  to  such  an 
installation  and  wires  a  separate  serv¬ 
ice  pipe  and  entrance  switch.  The 
agreement  for  that  service  is  a  special 
rider  attached  to  the  power  contract 
which  provides  for  a  minimum  charge 
based  on  the  transformer  capacity 
made  necessary. 

Having  the  information  as  to  the 
load  and  some  experience  as  to  prob- 
[Continued  on  page  94] 
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Stores  Need  Modernization 


Survey  Shows  Poor  Lighting,  Lack  of 
Signs;  Points  Way  for  Local  Studies 


Opportunities  for  the  elec¬ 
trical  industry  in  retail  store 
service  are  disclosed  in  a 
Department  of  Commerce  report,  giv¬ 
ing  the  results  of  a  survey  of  8,108 
retail  stores  in  23  cities  by  the  Mar¬ 
keting  Division  of  the  Bureau  of  For¬ 
eign  and  Domestic  Commerce.  These 
results  are  of  interest  to  the  electrical 
industry  because  it  is  directly  con¬ 
cerned  in  several  of  tbe  items  con¬ 
sidered. 

“Good  appearance  and  efficient  lay¬ 
out,  lighting  and  equipment  are 
among  the  most  effective  tools  in 
store  operation,”  the  report  points 
out.  “A  large  majority  of  the  stores 
observed  do  not  have  good  exterior 
electric  signs.  Drug  stores  and 
restaurants  appear  to  be  tbe  most  con¬ 
sistent  users  of  such  outside  signs. 
The  value  of  ample  lighting,  both  out¬ 
side  and  inside,  cannot  be  over¬ 
emphasized  as  a  merchandising 
asset.” 

Among  the  conclusions  drawn  from 
the  survey  are  these: 

Only  34  per  cent  of  the  establish¬ 
ments  have  outside  electric  signs,  in¬ 
cluding  neon,  although  72  per  cent 
of  the  drug  stores  have  such  signs. 

Mechanical  refrigeration  is  found 
in  76  per  cent  of  the  drug  stores,  72 
per  cent  of  grocery  stores  and  61  per 
cent  of  the  restaurants. 


The  observers  wbo  collected  the 
data  were  asked  to  make  recommenda¬ 
tions  for  improving  the  appearance 
of  the  stores.  They  found  that  nearly 


Table  I — Facilities  and  Features 


8,108  Stores 

in  23 

cities 

Per  Cent  of  ()b.served  Establishments 
Elec,  or 

Elec. 

Neon 

Lighted  Refriger- 

Kind  of  Hu-siness 

Signs 

Ca.ses 

ation 

1226  Grocery  stores . 

15 

39 

72 

479  Other  food  stores. . . 

29 

17 

39 

298  General  mdse . 

26 

26 

13 

694  Apparel  stores . 

38 

30 

3 

944  Auiomotive  group . . 

44 

3 

3 

267  Furniture  group. . . . 
460  Hardware  and  bldg  . 

30 

6 

5 

32 

11 

3 

1128  Restaurants,  etc .... 

57 

6 

61 

8.5  Cigar  stores . 

29 

23 

30 

420  Drug  stores . 

72 

36 

76 

143  Jewelry  stores . 

49 

44 

— 

1 1 2  Stationery  and  book 

23 

24 

11 

327  Misc.  retail . 

18 

17 

14 

579  Barber,  beauty  shops 

24 

3 

2 

592  Cleaning  and  pressing 

24 

4 

1 

324  Mechanical  service.. 

22 

3 

2 

Table  II — Modernization  Needs 

8,108  Stores  in  23  Selected  Cities 


Per  Cent 
Needing 
Moderni- 


Modernization  Recommendations  zation 

Exterior 

Outside  signs 

Install  or  replace .  17.8 

Paint  or  repair .  4.4 

Windows 

Replace,  add  to  or  install  new 

lighting .  1.8 

Interior 

Lighting  fixtures 

Install  new  or  additional .  28.9 

Departmental  neon  signs 

Install* .  8.3 

Ventiliating  equipment 

Install .  10.1 


♦Observations  limited  to  2,607  .stores  in  fifteen  cities 


Table  III — Modernization 

In  per  Cent 

Needs 

of  Knell 

by  Kind  of  Business 

Group 

Outside  Signs 

Window 

Lighting 

Depart- 

Venti- 

Install 

Paint 

Lighting, 

Fixtures 

mental 

lating 

or 

or 

Replace  or 

New  or 

Neon  Signs, 

Equip’t 

Kind  of  Business 

Replace 

Repair 

Improve 

Add’l 

Install.* 

Install. 

1,226  Grocery  stores . 

.  21.5 

4.6 

1.3 

34.7 

8.9 

10.3 

479  Other  food  stores .  .  . . 

.  18.4 

2.7 

2.7 

22.1 

4.1 

9.2 

298  General  mdse . 

.  16.8 

3.4 

4.7 

33.9 

13.8 

13.1 

694  Apparel  stores . 

.  22.0 

3.7 

2.7 

21.2 

7.2 

11.1 

944  .Automotive  group.  .  . 

.  13.7 

3.0 

0.3 

23.3 

8.2 

5.6 

267  Furniture  group . 

460  Hardware  and  bldg  .  . 

.  20.5 

6.7 

3.7 

29.5 

13.4 

8.2 

.  22.2 

4.8 

2.2 

27.2 

9.1 

9.8 

1 , 128  Restaurants,  etc . 

.  12.9 

4.6 

1.0 

26.9 

6.4 

13.7 

85  Cigar  stores . 

.  9.4 

1.2 

22.4 

11.8 

420  Drug  stores . 

.  13.1 

7.6 

1.7 

23.8 

i2.2 

6.2 

143  Jewelry  stores . 

.  15.3 

4.9 

3.5 

27.1 

8.8 

12.5 

112  Stationery  and  book. 

.  22.3 

0.9 

4.5 

26.8 

10.0 

8.9 

327  Misc.  retail . 

.  19.7 

4.6 

3.7 

40.6 

10.2 

9.8 

579  Barber,  beauty  shops . 

.  19.2 

5.4 

1.0 

22.5 

6.2 

10.0 

592  Cleaning,  pressing - 

.  15.4 

5.6 

1.5 

33.8 

4.9 

11.8 

324  Mechanical  service .  22.6 

*  Observations  in  2.607  stores  in  fifteen  cities. 

4.2 

2.0 

32.5 

9.5 

10.7 

29  per  cent  of  the  stores  should  have 
the  lighting  fixtures  replaced  or  added 
to.  In  the  case  of  grocery  stores  the 
percentage  ran  up  to  35.  Even  of  the 
drug  stores,  which  in  general  had  a 
good  appearance,  one  in  four  needed 
better  lighting. 

That  the  recommendations  as  to 
lighting  were  conservative  is  appar¬ 
ent  from  a  study  of  the  table  headed 
“Modernization  Needs  by  Kinds  of 
Business,”  abstracted  from  a  more 
comprehensive  one  in  the  report.  In 
the  opinion  of  the  observers,  the 
window  lighting,  for  example,  was 
unsatisfactory  in  only  a  few  per  cent 
of  the  stores.  This  is  a  considerably 
higher  “batting  average”  than  most 
lighting  specialists  would  concede. 

A  word  of  explanation  should  be 
added  regarding  this  table.  The  two 
columns  headed  “Outside  Signs”  do 
not,  apparently,  refer  only  to  elec¬ 
tric  signs.  They  are  here  included 
as  affording  the  only  clue  to  the  con¬ 
dition  of  store  signs. 

Suggestions  for  potver  romimnies 

No  reference  is  made  to  air  condi¬ 
tioning.  On  this  point  the  report 
states:  “This  recommendation  was  not 
included  in  the  schedule  .  .  for 

notwithstanding  its  being  a  much- 
needed  improvement  for  most  stores, 
air  conditioning  is  still  out  of  reach 
of  many  small  stores  because  of  the 
cost  involved.” 

The  report  concludes  with  a  sug¬ 
gested  and  much  more  detailed  check 
list  as  a  guide  for  independent  sur¬ 
veys  relating  to  modernization.  The 
items  referring  to  signs,  window'  and 
interior  lighting  could  be  used  to 
advantage  by  power  companies  for  a 
study  of  prospects  in  this  field. 

Copies  of  the  report,  which  is 
designated  “Store  Modernization 
Needs,  Market  Series  No.  8,”  arc 
obtainable  at  10  cents  each  from  the 
Bureau  of  Foreign  and  Domestic 
Commerce,  in  Washington,  or  from 
any  one  of  its  25  district  offices. 
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Highway  Lighting 
Moves  to  Higher  Intensities 

Six-Year  Evolution  in  Schenectady  County  Shows  that 
High  Lumen  Intensities  Are  Needed  for  Heavy  Traffic 

Bv  RALPH  P.  WAGNEK 

Commercial  Manager  New  York  Power  &  Light  Corporation,  Albany 

SIX  YEARS  ago  Schenectady  this  first  lighting  a  short  experimental  side  of  the  road.  On  curves  the 
County  installed  the  first  major  strip  of  sodium  units  was  installed.  lamps  were  placed  on  the  outside  of 
highway  lighting  installation  in  When  the  benefits  of  the  first  the  curve  and  the  spacing  was  short- 

New  York  State  and  probably  tlie  lighting  became  apparent  the  county,  ened,  depending  on  the  sharpness  of 

first  major  installation  of  this  type  in  1935.  began  to  plan  for  more  and  the  curve,  to  approximately  200  ft. 

in  the  country.  Four  thousand-lumen  better  highway  lighting,  and  as  a  On  the  Ballston  Road,  because  of 
inside-frosted  lamps  were  spaced  result  there  is  now  under  construe-  the  residential  character  of  the  high- 
250  ft.  apart  and  alternately  located  tion  24  miles  of  modern  lighting  in  way,  it  was  decided  to  install  incan¬ 
on  each  side  of  the  road.  Lighting  the  county,  17  miles  of  which  is  of  descent  luminaires  of  the  Reid  type, 

units  were  mounted  at  a  height  of  the  new  sodium  type,  while  the  rest  with  4.000-Iumen  lamps,  located  125 
23  to  24  ft.  and  suspended  from  is  incandescent.  ft.  apart  and  suspended  25  ft.  above 

2  to  3  ft.  inside  the  edge  of  the  high-  the  pavement  and  5  ft.  inside  the 

way.  The  result  was  so  satisfactory  Intensity  more  than  doubled  edge  of  the  roadway.  In  addition  to 

that  the  residents  of  Schenectady  It  was  recognized  that  4.000-lumen  these  two  strips  of  road,  the  portion 
County  and  the  Board  of  Supervisors  lamps,  spaced  at  250  ft.,  would  be  of  the  Albany-Schenectady  highway 

niade  an  extensive  study  of  the  effect  inadequate  to  handle  the  amount  of  located  in  Schenectady  County  has 

of  this  lighting  on  highway  traffic.  traffic  which  the  main  highways  of  been  lighted  with  10,000-lumen  so- 

The  survey  showed  that  day  accidents  Schenectady  County  were  carrying.  dium  units,  spaced  125  ft.  apart, 
increased  13.1  per  cent  and  night  The  majority  of  the  Board  of  Super-  staggered. 

accidents  decreased  40  per  cent.  Road  visors  felt  that  whatever  lighting  was  At  the  present  time  highway  light- 
conditions  during  the  period,  except  installed  should  be  adequate  and  ing  on  the  other  roads  of  Schenectady 
for  lighting,  were  practically  the  proper  and  decided  to  install  10,000-  County  provides  16  lumens  per  linear 
same  except  that  the  total  volume  of  sodium-vapor  units,  250  ft.  apart,  on  foot  of  highway,  or  a  little  more  than 
trafiBc  both  night  and  day  steadily  the  Schenectady- Duanesburg  road.  a  third  of  that  which  is  now  being 
increased.  After  the  installation  of  The  luminaires  were  located  on  one  [Continued  on  page  93] 
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HOWARD  EHRLICH  .  EDITOR 


Practice  Out  of  Synchronism 
With  Preaching 

The  President  has  addressed  a  letter  to  engineering 
educators  with  a  plea  that  prospective  engineers 
be  trained  more  fully  in  social  and  economic  science. 
Somebody  must  have  given  him  what,  in  popular  par¬ 
lance,  is  called  a  “bum  steer.”  because  that  has  been 
the  major  subject  of  discussion  in  and  out  of  the 
Society  for  the  Promotion  of  Engineering  Education 
for  a  decade.  Professors  are  known  to  have  told  their 
industrial  and  electrical  students  soon  after  the  war 
that  they  would  live  to  be  accused  of  upsetting  the 
economic  applecart  if  they  persisted  in  putting  a  motor 
on  the  rear  and  ball  bearings  on  the  axles.  They 
would  do  well  simultaneously  to  improve  the  economic 
highway,  take  out  the  blind  corners  and  sinuous  haz¬ 
ards  and  teach  the  operator  to  make  smooth  haste  with 
serene  safety. 

Engineering  education  has  set  out  to  accomplish 
just  that.  Students  are  learning  more  of  the  social 
and  economic  consequences  when  a  technologic  pace 
outstrips  the  rate  at  which  human  relations  can  accom¬ 
modate  themselves  to  a  changed  industrial  order.  As 
graduates  in  professional  practice,  they  are  eager  to 
apply  that  perception  of  responsibility  in  their  daily 
plans  and  commitments.  Collective  mechanism  is  be¬ 
ing  perfected  to  effectuate  these  individual  aspirations 
to  enhance  the  social  stability  contributions  of  the 
technical  professions. 

But  all  this  consciousness  of  social  obligation 
suffers  a  setback  in  the  face  of  political  operations 
that  flout  the  engineer's  proverbial  respect  for  facts 
and  for  economic  justification  of  all  his  acts.  Develop¬ 
ing  huge  water  power  first,  with  no  assurance  of  a 
later  market  for  the  power,  is  not  what  a  conscientious 
engineer  would  do.  Nor  would  he  exaggerate  beyond 
all  reason  the  value  to  navigation  so  as  to  make  the 
power  aspects  alluringly  cheap  in  appearance.  No 
honest  engineer  would  argue  that  duplication  of  com¬ 
petitive  facilities  could  do  other  than  incur  economic 
loss.  Many  more  instances  could  be  cited  where  the 
administration  has  gone  counter  to  the  very  principles 
of  social  economy  which  the  President  urges  the  engi¬ 
neer  to  emulate. 


Fair  to  Call  Attention 
to  Outage  Causes 

Running  down  the  competitor  is  a  temptation  that 
.  confronts  every  salesman,  but,  fortunately,  it  is 
no  mark  of  the  great  bulk  of  selling  today.  Drawing 
the  fine  line  between  selling  one’s  own  product  and 
preventing  the  competitor  from  selling  his  is  no  simple 
task.  Candidly,  we  believe  the  utility  power  salesman 
is,  on  the  whole,  most  scrupulous  in  this  respect. 

But  can  he  gracefully  raise  questions  about  the 
competitive  service  so  that  the  intangible  merits  of  his 
own  product  will  become  tangible  by  comparison  with 
actualities?  We  think  he  can.  We  think  it  is  quite 
proper  to  cite  the  records  of  continuity  of  utility  serv¬ 
ice  and  to  make  available  to  querulous  patrons  or 
prospects  just  what  the  competitive  service  affords  in 
this  particular.  It  is  justifiable  for  the  power  salesman 
to  be  critical  of  competitive  power  equipment  for  the 
benefit  of  his  client. 

Industrial  users  have  their  ow'n  measures  of  the 
values  of  interrupted  production.  They  should  know 
what  an  hour’s  loss  or  a  day’s  loss  means  in  sacrificed 
output  and  profit.  If  they  can  learn  what  others  have 
experienced  in  this  respect  through  unforeseen  mishaps 
they  are  that  much  surer  of  their  decision’s  being  based 
on  a  long-range  dollar  result.  Who  ran  out  of  fuel, 
whose  grates  collapsed,  who  lost  a  cylinder  head  or 
had  a  connecting  rod  break  or  a  bearing  fail,  who 
could  get  no  water  in  a  drought  season,  who  had  labor 
trouble  or  lubrication  trouble,  who  had  a  generator 
burn  out  while  the  reserve  machine  was  being  over¬ 
hauled?  Those  are  matters  which  a  prospect  should 
ask  of  the  competitive  power  salesman,  or,  failing  an 
answer,  of  a  utility  power  salesman  who,  through  his 
broad  local  contacts,  may  also  know’.  If  he  is  asked, 
may  he  not  tell  provided  he  is  equally  fair  in  admitting 
whatever  outages  he  knows  may  have  occurred  in  his 
own  service? 


For  a  Broadened  'Arkwrigh  t  Plan  ’ 

WITH  a  frequency  somewhat  unusual,  perhaps,  ob¬ 
servers  of  the  national  utility  picture  are  urging  a 
wider  acceptance  of  the  “Arkwright  plan”  for  the  set¬ 
tlement  of  rural  extension  disputes. 

The  plan,  reported  August  29  in  Electrical 
World,  is  based  upon  a  determination  as  to  which 
rural  areas  Mr.  Arkwright  believes  his  company  should 
serve  and  an  offer  by  Mr.  Arkwright  to  render  com¬ 
plete  assistance  to  rural  residents  of  other  areas  in 
Georgia  in  securing  electric  service  through  some  other 
agency.  It  includes  also  an  offer  to  repair,  maintain 
and  assist  in  the  operation  of  such  lines,  if  desired  by 
the  rural  customers. 

The  plan  seems  to  have  much  to  commend  it. 
Certainly  while  department  heads  put  in  night  work 
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at  the  office  wrestling  with  their  1937  budgets,  some¬ 
body  in  the  company  might  well  afford  to  take  the 
time  to  shape  up  tentative  limits  to  the  company’s  rural 
territory. 

Hold  the  Gas 

and  Sell  the  Electric? 

]\T OW  comes  news  that  the  Los  Angeles  Gas  &  Elec- 
11  trie  Company  has  sold  its  electric  business  to 
the  Bureau  of  Power  and  Light  for  $46,000,000.  The 
bureau  also  has  the  equivalent  of  an  option  to  buy 
the  gas  business  in  future  years.  This  move  to  sell 
the  electric  business  and  retain  the  gas  business  is 
a  policy  adopted  in  other  analogous  situations.  We 
doubt  its  wisdom.  If  a  municipal  electrical  enterprise 


meets  gas  competition  its  first  move  will  be  to  buy  out 
this  competitor  and  take  over  the  gas  business  also. 
Once  the  wave  starts  for  municipal  operation  of  one 
competing  utility  it  will  sweep  over  the  opposition. 

It  is  the  job  of  each  utility  management  to  de¬ 
cide  to  sell  or  to  fight  when  approached  by  municipal 
authorities,  but  there  should  be  no  mistake  about  the 
ultimate  acquirement  of  both  the  gas  and  electric 
business  when  a  sale  is  decided  upon  and  conditions 
are  competitive.  This  Los  Angeles  sale  is  a  final 
closure  of  an  interesting  and  historic  competitive  elec¬ 
tric  situation  in  one  of  the  major  American  cities.  It 
gives  the  bureau  free  play  and  full  control  of  the  city 
that  must  use  most  of  the  Boulder  power.  We  wonder 
if  that  fine  steam  plant  of  the  private  utility  w'ill  now 
be  shut  down  in  favor  of  Boulder  power.  We  doubt 
it.  if  costs  are  to  be  considered. 


'Electrical  World''  Strengthens  Editorial  Staff 


This  post-depression  period  which  gives  evidence 
of  a  long  upward  swing  has  presented  Electrical 
World  with  a  new  opportunity  to  serve  the  electrical 
industry.  In  order  to  take  full  advantage  of  this  op¬ 
portunity.  the  editorial  staff  of  Electrical  World 
has  been  greatly  strengthened.  In  addition  to  a  large 
headquarters  staff,  there  are  regional  editors  in  New 
England,  the  Middle  West,  the  Pacific  Coast,  and  Wash¬ 
ington,  D.  C.,  besides  correspondents  in  nearly  one 
hundred  cities. 

Howard  Ehrlich,  vice-president  of  the  McGraw-Hill 
Publishing  Company,  has  assumed  the  editorship. 

S.  B.  Williams,  for  the  past  fourteen  years  editor  of 
Electrical  Contracting  and  its  predecessor.  The  Elec- 
trapist,  on  December  1  became  managing  editor.  Mr. 
Williams  has  been  engaged  in  editorial  work  on  elec¬ 
trical  papers  since  his  graduation  as  electrical  engi¬ 
neer  from  Princeton  in  1914.  For  eight  years  he  was 
on  the  staff  of  Electrical  \\  orld,  resigning  as  assist¬ 
ant  managing  editor  in  1922  to  become  managing  editor 
and  then  editor  of  Electrical  Record. 

A.  E.  Knowlton,  associate  editor,  has  been  a  member 
of  the  staff  for  the  past  six  years.  His  experience  as 
electrical  engineer  for  the  Connecticut  Public  LTilities 
Commission,  as  associate  professor  of  electrical  engi¬ 
neering  at  Yale  University,  as  a  consulting  engineer  and 
as  a  member  of  various  A.l.E.E.  and  industry  com¬ 
mittees,  makes  him  eminently  qualified  to  direct  all  of 
the  engineering  phases  of  the  publication. 

H.  G.  Dooley,  who  was  assistant  to  the  president. 
Florida  Power  &  Light  Company  prior  to  joining  the 
staff  early  in  1936  as  associate  editor,  had  been  engaged 
in  every  phase  of  utility  operation  over  a  period  of 
fourteen  years.  He  will  direct  the  editorial  treatment 
of  public  utility  management,  commercial  activity  and 
public  relations. 

E.  Dalton  White  was  appointed  news  editor  on  De¬ 


cember  1,  coming  to  the  paper  from  the  New  York 
Herald  Tribune,  where  he  had  been  public  utility  editor 
for  2.1,  years  and  prior  to  that  had  worked  for  a  year 
and  a  half  in  the  same  capacity  on  the  New  York 
Journal  of  Commerce.  His  previous  experience  includes 
banking,  public  utility  research  and  engineering. 

G.  F.  ittig.  for  the  past  lO  V  years  statistical  editor, 
brings  to  his  work  a  background  of  engineering  prac¬ 
tice  and  teaching.  During  the  war  he  was  division 
electrical  engineer  at  Camp  McClellen.  He  has  taught 
electrical  engineering  at  the  Universities  of  Maine, 
Yale  and  Alabama. 

1).  T.  Braymer,  assistant  editor,  was  formerly  in  the 
assembly  and  test  departments  of  Howell  Electric  Motor 
Company  and  later  in  the  operating  department  of  the 
New  York  State  Electric  &  Gas  Company. 

Charles  DeVore  joined  the  staff  this  summer  upon 
completion  of  his  studies  in  electrical  engineering  and 
journalism  at  Nebraska. 

In  adidtion  to  the  above  headquarters  staff,  Elec¬ 
trical  World  is  represented  by  the  following  experi¬ 
enced  branch  office  editors: 

H.  S.  Knowlton,  New  England  editor,  a  writer  on 
electrical  subjects  for  many  years,  who  received  his 
practical  experience  with  the  Boston  Elevated  Railways 
and  Stone  &  Webster. 

F.  R.  Innes,  WYstern  editor,  who  previously  had  had 
considerable  practical  experience  in  substation  opera¬ 
tion  with  the  Detroit  United  Railways,  meter  work  with 
Detroit  Edison  Company,  and  illuminating  and  general 
engineering  with  the  Sessions  Engineering  Company. 

C.  W.  Leihy,  Pacific  Coast  editor  and  also  associate 
editor  of  Electrical  West. 

Paul  Wooton,  Washington  editor,  for  many  years  a 
well-known  Washington  newspaper  correspondent  and 
one  of  the  best-informed  men  in  the  national  capital 
on  political  and  government  bureau  activities. 
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No  Enthusiasm  for  Seaway 


The  timid  swimmer  hates  to  dive.  He  would  rather 
ease  in,  shivering  again  and  again  as  each  addi¬ 
tional  square  inch  of  skin  is  chilled  hy  the  water. 
Yet  he  knows  that  a  dive  would  get  it  all  over  with  in  one 
quick  shock.  It  is  a  human  failing  to  postpone  the  evil 
day — to  drag  out  the  torture.  Sometimes  there  is  hope, 
usually  vain,  that  trouble  postponed  is  trouble  avoided, 
as  in  the  case  of  the  small  hoy  who  plays  hookey  from 
a  dentist’s  appointment. 

Looking  backward,  a  great  many  business  men  now 
wish  to  heaven  they  had  “dived”  in  1929 — taken  it  on 
the  chin — gone  through  bankruptcy  or  receivership — 
cut  their  staffs  to  skeleton  proportions  at  the  first  sign 
of  hard  times — and  borrowed  not  at  all.  For  the  first 
time  since  President  Hoover  set  up  the  Reconstruction 
Finance  Corporation  there  have  been  heard,  in  the  last 
few  weeks,  some  o{)en  regrets  that  this  move  was  ever 
made. 

The  most  vociferous  objectors — now’  that  the  depres¬ 
sion  is  practically  over  and  daylight  is  clear  ahead — 
are  railroad  executives.  But  the  only  reason  the  utilities 
are  less  critical  is  that  the  utilities  used  this  agency  much 
less.  Few  lines  of  business  endeavor  actually  held  up 
better  during  the  depression  than  did  the  operating 
utilities. 

A  barrage  of  such  criticism  of  government  loans  and 
the  resultant  spending  at  a  time  when  earnings  did  not 
justify  it  was  loosed  at  a  recent  Washington  dinner 
party,  touched  off  by  the  director  of  a  large  railroad 
company. 

W  ISH  to  heaven,”  he  said,  “that  Herl>ert  Hoover 
1  had  let  nature  take  its  course  instead  of  trying  to 
stem  the  tide.  My  company  borrowed  millions  to  pay 
bond  interest.  It  would  have  been  much  better  if  we 
had  defaulted  on  the  bonds  and  gone  through  a 
receivership. 

“It  would  have  been  tough  on  the  bondholders — at  the 
time.  But  our  railroad  company  would  be  much  better 
off  today  in  every  possible  way.  W  e  would  not  l>e  owing 
the  government  huge  sums  now.  We  would  have  a  much 
smaller  total  debt  to  private  investors  also,  for  that 
would  have  been  scaled  down  equitably  in  the  reorgan¬ 
ization.  So  we  could  use  the  money  we  are  now  paying 
for  dead  horses  for  improvements  and  betterments.” 

“You  weren't  talking  that  way  when  your  company 
was  borrowing  this  money  from  R.F.C.,”  commented 
another  guest,  dryly,  “You  were  thanking  God  for 
R.F.C.  and  figuring  it  was  saving  your  hide.’’ 

“On  the  contrary.”  said  the  railroad  director,  “at  one 
board  meeting  I  strongly  opposed  borrowing  the  money 
t*)  meet  bond  interest.  At  that  time  we  were  faced  with 
the  alternative  of  receivership  l)ecause  interest  was  past 
due  on  f  per  cent  mortgage  bonds.  Those  bonds  were 
selling  at  that  moment  for  20.  I  told  my  fellow  directors 
that  1  would  cheerfully  vote  to  borrow  money  if  we  could 
buy  in  the  bonds  at  that  figure,  but  not  to  pay  the  interest 
on  them.  It  amounted,  you  see,  to  20  per  cent  on 


the  then  price  of  the  bonds.  Borrowing  to  pay  interest 
was  just  deferring  the  evil  day.” 

company,”  broke  in  the  director  of  a  big 

It  utility  corporation,  “had  no  trouble  in  meeting 
its  coupons  out  of  earnings.  But  the  same  sort  of 
psychology,  which  I  now  think  was  very  bad,  urged  us 
to  err  in  the  same  direction.  You  all  remember  that 
r^resident  Hoover  kept  urging  us  all  not  to  cut  our 
forces — not  to  contribute  to  unemployment,  but  to  keep 
every  man  possible  on  the  payroll. 

“So  instead  of  cutting  our  staffs  in  1930,  as  we  should 
have  done  as  soon  as  we  realized  that  this  was  not  just 
a  money  panic,  but  a  real  depression,  we  held  on  so  long 
before  applying  the  axe  that  we  were  really  in  rather 
bad  shape  by  1933.  We  have  been  cutting  into  our 
reserve  until  there  isn't  much  reserve  left.  And  now, 
under  the  present  tax  law,  we  cannot  build  that  reserve 
back  without  paying  a  punitive  tax  on  every  dollar  we 
put  into  it. 

“1  agree  with  you  railroad  fellows  that  we  all  ought 
to  have  taken  it  on  the  chin  in  1930,  permitted  the 
depression  to  hit  bottom  speedily,  and  then  probably 
we  would  have  led  the  world  out  of  the  depression,  as 
this  country  has  done  in  every  previous  depression  of 
world  magnitude.” 

“You  are  both  right,"  agreed  the  oldest  man  present. 
“I  am  sure  I  would  not  have  agreed  with  that  logic  in 
1930,  or  even  in  1932.  I  have  been  retired  for  some 
years,  and  my  income  would  have  been  hit  a  good  deal 
harder  than  it  was  if  your  companies  had  not  borrowed 
money  to  pay  my  coupons.  But  we  didn't  have  anything 
like  the  R.F.C.  in  1893,  or  in  1907,  and  we  lived  through 
it.  In  fact,  we  recovered  a  good  deal  more  rapidly,  in 
all  past  depressions,  than  we  did  this  time.” 

“You  are  just  a  lot  of  hopeless  Tories,”  said  a  strong 
Hoover  advocate,  who  had  lieen  li.stening  in  amazement 
as  he  heard  criticisms  for  the  first  time  since  it  was  set 
up  of  what  perhaps  has  been  the  least  criticized  of  all 
the  alphal)etical  agencies.  “I  was  for  Hoover  in  1932.  but 
my  heart  was  with  Roosevelt  this  time,  and  now’  I  know 
I  was  right. 

“Talk  about  the  horse-and-buggy  days — you  are  living 
back  in  feudal  times,  mentally.  Don’t  you  realize  if 
your  big  industrial  units  had  followed  the  course  you 
are  now  wishing  they  had  that  there  would  have  been  a 
revolution?  In  those  olden  days  you  are  comparing  this 
depression  with  the  farms  could  take  care  of  most  of  the 
industrial  workers  during  hard  times.  Most  of  the 
industrial  workers  were  either  farm  boys  or  immigrants. 
The  farm  boys  could  go  back  home.  The  immigrants 
formed  the  bread  lines. 

“But  workers  had  a  different  mental  attitude  in  those 
days.  They  would  not  have  taken  it  lying  down  in  1930, 
I  assure  you.  There  would  have  l)een  bloodshed  a{)lenty. 
Hoover  would  have  been  thrown  out  of  the  White  House. 
Y'ou  smug  Tories  wouldn't  have  any  corporations  todav 
at  all.  Somebody  like  John  L.  Lewis  would  be  dictator. 
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-By  CARTER  FIELD 

This  noted  journalist  gives  his  personal  com¬ 
ments  and  interpretations  on  current  happen¬ 
ings  affecting  the  electrical  industry.  His 
background  and  his  location  at  W^ashington 
make  his  thoughts  informative  and  interesting 
even  though  all  may  not  agree  with  him. 

“You  pay  your  money  and  take  your  choice,”  inter¬ 
posed  the  host,  pacifically.  “What  do  you  say  to  just  a 
spot  more  brandy  and  coffee  before  we  join  the  ladies?” 

Despite  the  tremendous  prestige  given  to  Franklin 
D.  Roosevelt  by  the  overwhelming  character  of 
his  majority,  and  despite  the  enlarged  Democratic 
majority  in  the  Senate,  it  is  by  no  means  certain  that  the 
President  will  he  able  to  get  his  pet  St.  Lawrence  Seaway 
Treaty  ratified,  revise  it  to  meet  objections  as  he  may. 
The  vote  by  which  that  treaty  was  rejected  two  years 
ago  was  not  along  party  lines.  It  was  chiefly  on 
geographical  lines.  Senators  from  the  Atlantic  and  Gulf 
coast  states  voted  against  it  almost  as  a  unit.  There 
have  been  many  changes  in  the  personnel  since  then. 
Two  elections  have  occurred.  But  the  reasons  which 
caused  this  geographical  group  to  be  against  the  canal 
are  just  as  strong  today  as  they  were  then. 

President  Roosevelt’s  personal  interest  in  the  canal 
has  always  been  because  of  the  electric  power  angle. 
He  has,  of  course,  never  referred  slightingly  to  the 
seaway  possibilities,  for  obvious  political  reasons.  But 
it  is  the  power  phase  which  really  intrigues  him. 

The  real  demand  for  the  canal,  however,  came  from 
the  Middle  and  Northwestern  states,  and  came  purely 
because  the  people  in  that  region  believed  it  would  build 
up  the  ports  of  the  Great  Lakes  and  reduce  carrying 
charges  on  wheat  and  other  crops  from  the  Western 
farms  to  Liverpool. 

Liverpool,  l)ecause  that  city  has  been  recognized  as 
the  premier  wheat  market  of  the  world,  where  world 
prices  for  wheat  are  made.  So  that  the  wheat  producer 
can  expect  to  get  for  his  wheat  the  Liverpool  price,  less 
freight  and  insurance  to  Liverpool. 

At  the  time  the  demand  for  the  St.  Lawrence  Seaway 
really  became  strong — in  the  states  from  Ohio  to 
Montana — the  U.S.  was  exporting  enormous  quantities  of 
"heat.  As  the  years  passed  the  amount  has  dwindled. 
Yow  this  country  is  importing  more  wheat  than  it 
exports. 

It  may  be  that  this  situation  will  change,  that  the 
L.S.  again  will  become  a  great  wheat  exporting  nation. 

All  of  which  does  not  pretend  to  say  that  the  St. 
Lawrence  Seaway  may  not  even  be  more  lofrical  ten 
years  hence  than  it  was  ten  years  ago.  Especially  if  the 
present  era  of  national  restrictions  on  trade,  what  with 
quotas  for  imports,  etc.,  should  pass.  But  that  is  another 
?tory.  The  present  fact  is  that  a  great  manv  people 
"ho  were  enthusiastic  about  the  St.  Lawrence  Seaway  a 
few  years  ago  find  it  rather  academic  now.  Not  the  local 
boosters  in  the  lake  ports,  of  course,  but  the  folks 
interested  in  cheap  freight  rates  on  grain. 

But  there  has  been  no  such  mellowing  of  the  interest 
of  the  Atlantic  and  Gulf  ports  in  the  project.  They  are 


just  as  excitedly  against  it  as  ever.  Talk  of  a  deal 
between  the  Florida  Canal  advocates  with  the  St.  Law¬ 
rence  Seaway  boosters,  recently  printed,  caused  the 
greatest  excitement  in  New  Orleans,  a  city  which  some 
might  think  would  not  worry  much  about  any  possible 
effects  on  its  commerce  of  the  St.  Lawrence  Seaway, 
and  which  also  should  figure  on  benefiting  from  the 
Florida  Canal.  On  the  contrary,  the  feeling  there  is  so 
strong  against  the  Northern  waterway  that  friendly  as 
Huey  Long’s  successor  in  the  Senate  might  feel  to  the 
President,  he  would  not  dare  approve  it. 

The  strange  feature  of  the  whole  business  is  that 
fear  of  the  effects  of  the  St.  Lawrence  Seaway  should 
extend  so  far  south.  But  it  will  be  remembered  that  both 
Georgia  senators  voted  against  it,  and  one  senator  from 
Texas!  On  top  of  which  that  seer  among  political 
prophets.  Senator  James  Hamilton  Lewis,  just  triumph¬ 
antly  re-elected,  announces  that  of  course  he  cannot 
vote  for  any  treaty  which  gives  Canada  any  measure  of 
control  of  a  purely  American  lake!  He  refers,  of 
course,  to  Lake  Michigan,  and  brings  to  mind  the  point 
that  Chicago’s  ambition  to  be  a  seaport  is  not  compar¬ 
able  with  her  concern  about  the  drainage  canal. 

SENATOR  LEWIS,  who  in  more  than  twenty  years, 
to  this  writer’s  knowledge,  has  never  made  a  sour 
prediction,  also  forecasts  now  that  there  will  be  no 
constitutional  amendment  submitted  to  the  states  by 
Congress  in  the  session  to  open  next  month.  This  is  of 
intense  importance  in  view  of  all  the  agitation  for  a 
revival  of  some  form  of  NRA,  the  discussions  at  the 
George  L.  Berry  conference,  the  insistence  of  John  L. 
Lewis  that  the  Guffey  coal  bill  be  pushed  through,  etc. 

It  is  vital  because  there  is  very  general  agreement 
among  lawyers  that  the  regulation  of  wages  and  hours, 
as  attempted  under  NRA,  simply  cannot  be  achieved  by 
the  federal  government  without  a  constitutional  amend¬ 
ment.  This  is  one  of  the  moot  cases,  it  is  pointed  out, 
where  a  mere  “packing”  of  the  Supreme  Court  would 
not  suffice.  Nor  would  any  reasonable  number  of 
changes.  The  decision  of  the  high  court  in  the  NIRA 
case  was  unanimous.  Which  means  that  Justices  Brandeis 
and  Cardoza,  generally  regarded  as  being  as  liberal  as 
any  one  likely  to  be  appointed  to  the  court  in  the  event 
of  vacancies  in  the  near  future,  voted  that  it  was  in 
conflict  with  the  Constitution, 

Senator  Lewis  takes  the  view  that  business  itself  is 
already  doing  what  NRA  was  intended  to  do.  Mean¬ 
while,  the  President  stands  utterly  uncommitted,  with  no 
pledges  and  no  promises  to  embarrass  him! 
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Life  of  George  Westinghouse  Commemorated 
by  American  Society  of  Mechanical  Engineers 


Engineering  Achievements  of  Pioneer  in  Five  Fields  Are  Reviewed  by  Former  Associates  qt 
Afternoon  Forum  —  Anecdotes  Give  Glimpses  of  His  Personality  —  Dr.  Angell 
and  Paul  Cravath  Pay  Tribute  in  Evening  Ceremony 


Beardsley,  superintendent  of  distribu¬ 
tion  Brooklyn  Edison  Company,  told 
of  Mr.  Westinghouse’s  interest  in  al¬ 
ternating  current  and  gave  particular 
attention  to  his  part  in  the  develop¬ 
ment  of  the  modern  transformer. 

E.  E.  Keller,  formerly  vice-pre.-i- 
dent  Westinghouse  Machine  Coinpain. 
and  Francis  Hodgkinson,  consulting 
engineer  (retired)  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company,  re¬ 
viewed  his  work  with  the  steam  tur¬ 
bine;  Frank  W.  Smith,  president  Con¬ 
solidated  Edison  Company,  pointed 
out  the  great  value  of  the  steam  tur¬ 
bine  in  the  power  stations  of  New 
York. 

Mr.  Vi  estinghouse’s  activities  in 
railway  electrification  were  presented 
by  N.  W.  Storer,  consulting  engineer 
(retired),  Westinghouse  Electric  & 
Manufacturing  Company;  Samuel 
Vauclain,  chairman  of  the  board. 
Baldwin  Locomotive  Company: 
George  Gibbs,  of  Gibbs  &  Hill,  con¬ 
sulting  engineers;  W.  S.  Murray,  con¬ 
sulting  engineer,  formerly  with  the 
New  Haven  Railroad;  and  J.  V.  B- 
Duer,  chief  electrical  engineer  Penn¬ 
sylvania  Railroad.  Previously.  Ralph 
Budd,  president  Burlington  Lines,  and 
W.  W.  Nichols,  assistant  to  the  chair¬ 
man,  Allis-Chalmers  Manufacturing 
Company,  recounted  Mr.  Westing- 
house’s  development  of  the  air  brake 
hearing  his  name. 

Thomas  Campbell,  oldest  employee 
of  the  Westinghouse  Air  Brake  Com¬ 
pany,  told  of  his  early  association?- 
with  Mr.  Westinghouse.  He  recalled 


the  year  IvoO  marks  the  vOth  anni- 
vefsary  of  the  birth  of  George  West¬ 
inghouse.  In  commemoration  of  this 
event  the  American  Society  of  Mechan¬ 
ical  Engineers  paid  tribute  to  Mr. 
\\  estinghouse  at  two  special  sessions, 
held  December  1,  in  conjunction  with 
its  57th  annual  meeting  in  New  York 
City,  November  30  to  December  5. 

Dr.  James  R.  Angell,  president  of 
Yale  University  and  Towne  Lecturer 
for  1936,  and  Paul  1).  Cravath.  long¬ 
time  associate  and  legal  adviser  to  Mr. 
\\  estinghouse,  presented  appreciations 
of  the  man  as  well  as  of  his  achieve¬ 
ments,  from  a  layman’s  point  of  view, 
at  the  evening  meeting.  The  engineer¬ 
ing  aspects  of  his  activities  were  re¬ 
counted  at  the  afternoon  forum  by  a 
group  of  speaker. s — most  of  them 
former  associates — who  included  in 
their  discussions  anecdotes  revealing 
something  of  his  personality  and 
sterling  character. 

Dr.  Angell,  speaking  on  the  subject 
“.‘\chievements  of  Westinghouse  as 
Factors  in  Our  Modern  Life,”  dwelt 
on  his  accomplishments  and  their 
effect  on  industrial  development  and 
characterized  his  life  as  a  ‘‘vivid 
object  lesson  in  the  advantages  of  sim¬ 
ple  living,  high  aims  and  hard  work.” 

Mr.  Cravath  presented  the  topic 
“\\  estinghouse.  the  Man”  and  said 
that  this  year  is  the  50th  anniversary 
of  the  beginning  of  his  association 
with  Mr.  Westinghouse.  He  pictured 
him  as  being  “simple,  unassuming, 
direct,  frank,  courageous,  unfaltering 
in  his  faith  and  supremely  confident 


in  the  ultimate  triumph  of  his  plans” 
and  declared:  “comparing  George 
Westinghouse  with  the  other  men  of 
his  generation  who  acquired  conspicu¬ 
ous  positions  in  the  world  of  industry 
and  finance,  it  is  my  sober  judgment 
that  no  man  I  have  known  combined 
so  many  of  the  qualities  that  make  for 
greatness.” 

Mr.  Westinghouse’s  pioneering  w'ork 
in  alternating  current,  the  steam  tur¬ 
bine,  railway  electrification,  the  air 
brake,  and  a  less  technical  field,  indus¬ 
trial  organization,  engaged  the  atten¬ 
tion  of  the  afternoon  forum,  which  was 
arranged  and  presided  over  by  Dr. 
C.  F.  Scott  of  Yale  University. 

A.  W.  Berresford,  past-president  of 
the  A.S.M.E. ;  L.  B.  Stillwell,  consult¬ 
ing  engineer  (retired),  and  C.  R. 


ELECTRICAL  WORLD  ^  DECEMBER 


the  time  that  Mr.  Westinghouse  chart¬ 
ered  an  entire  train  to  take  his  em¬ 
ployees  to  the  Philadelphia  Centennial 
in  1876.  As  an  additional  means  of 
revivitig  the  memory  of  Mr.  Westing- 
house  as  a  genial  employer  he  played 
jeveral  tunes  on  a  flute,  tunes  which 
had  been  favorites  of  Mr.  Westing- 
house  and  which  Mr.  Campbell  had 
often  played  for  him. 

Finally  John  F.  Miller,  vice-chair¬ 
man  W  estinghouse  Air  Brake  Com¬ 
pany,  told  of  the  industrial  organiza¬ 
tion  of  Mr.  Westinghouse,  recalling  his 
friendly  relations  with  his  employees, 
and  depicted  him  as  having  the  “con¬ 
ception  of  an  employer  as  the  head 
of  a  family  of  workmen,  responsible 
in  a  way  for  their  welfare.” 

Extracts  from  Tributes  by  Speakers 

Extracts  from  the  tributes  paid  by 
speakers  at  the  function  follow: 

We  are  gathered  to  celebrate  the 
OOth  anniversary  of  George  Westing¬ 
house  by  recounting  his  career  and 
achievements. 

Westinghouse  exemplifies  the  “rug- 
Hed  individualism”  of  the  pioneers 
who  built  the  America  we  inherit.  He 
did  not  invade  the  wilds  of  the  West, 
but  was  a  pioneer  on  the  new  social 
frontier  where  applied  science  and 
engineering  and  industry  bend  the 
forces  of  Nature  to  the  practical  wel¬ 
fare  of  the  people. 

Transportation  and  power — two 
?reat  agencies  in  the  industrial,  econ¬ 
omic  and  social  changes  of  recent 
times — were  his  chosen  fields. 

Not  merely  an  inventor  or  technical 
expert,  he  was  an  engineer  in  the 
broadest  sense.  To  make  Nature’s 
dements  of  use  to  mankind  involves 
the  recognition  of  a  need  or  an  op¬ 
portunity,  the  invention  of  some  new' 
method  or  device,  the  development 
of  the  idea  into  concrete  and  prac¬ 
tical  form,  then  preparing  for  its  pro¬ 
duction,  convincing  others  of  its  use¬ 
fulness  and  supplying  it  for  service. 
All  these  things  Westinghouse  did.  He 
bad  facility  in  dealing  with  men  and 
organizing  them  for  research  and  de- 
'elopment  and  manufacturing  as  well 
facility  in  dealing  with  physical 
things — a  rare  combination. 

W.  L.  BATT, 

President  of  the  A.S.M.E. 

Practically  all  of  the  changes  which 
during  the  last  century  have  deter¬ 
mined  the  external  complexion  of  civi¬ 
lization  and  much  of  its  internal 
<iuality  rest  on  just  such  ingenious 
arid  carefullv  matured  devices  as 


George  W  estinghouse  gave  his  life  per¬ 
fecting,  and  the  great  enterprises  of 
industry  and  commerce  and  transpor¬ 
tation  constantly  testify  to  the  pro¬ 
found  effect  it  has  all  had  upon  the 
daily  experience  of  millions  of  people. 
Moreover,  there  can  be  no  question 
that  through  these  agencies  the  world 
has  been  brought  into  a  more  close- 
knit  relationship  of  mutual  depend¬ 
ence  and  that  in  many  respects  the 
life  of  the  average  person  has  been 
made  safer,  easier  and  more  enjoy¬ 
able.  .  .  . 

All  this  line  of  consideration  re¬ 
duces  to  the  familiar  ethical  truism 
that  no  fact  taken  of  and  by  itself  is 
necessarily  either  good  or  evil,  but  in¬ 
evitably  depends  upon  the  purpose  to 
which  it  is  put  and  the  results  which 
emanate  from  its  use.  In  this  sense, 
I  think  it  must  be  admitted  that  the 
great  task  of  our  day  and  generation 
lies  more  in  the  field  of  morals  and 
even  religion,  if  you  will,  than  in  the 
field  of  engineering  and  economics 
narrowly  conceived.  As  I  read  the 
life  of  George  Westinghouse,  I  carry 
away  the  conviction  that  he  would 
himself  be  increasingly  disposed  to 
take  this  view  had  his  life  rounded 
out  the  century.  Certainly  his  own 
career  is  a  vivid  object  lesson  in  the 
advantages  of  simple  living,  high 
aims  and  hard  work,  and  it  is  impos¬ 
sible  to  believe  that  he  would  have 
felt  anything  but  regret  could  it  be 
shown  that  the  industrial  age  to  which 
he  gave  such  brilliant  leadership 
throughout  his  life  was  contributing 
to  soften  the  fiber  of  the  race,  or  to 
introduce  into  it  elements  of  moral 
disintegration.  Most  of  us  believe 
that  this  is  quite  untrue  and  that  the 
great  engineering  victories  of  men  like 
Westinghouse  constitute  a  blazing 
challenge  to  us  to  build  a  social  order 
able  to  incorporate  in  itself  all  these 
blessings,  while  safeguarding  the  fin¬ 
est  values  that  inhere  in  the  human 
spirit. 

DR.  JAMES  R.  ANGELL 

I  have  reached  that  unfortunate  age 
when  frequently  recurring  semi-cen¬ 
tennials  are  a  constant  reminder  that 
I  have  been  on  the  stage  of  life  be¬ 
yond  the  allotted  span  of  three-score 
years  and  ten.  This  year  happens  to 
be  the  fiftieth  anniversary  of  the  be¬ 
ginning  of  my  association  with  George 
Westinghouse.  He  was  my  first  im¬ 
portant  client,  and  my  association 
with  him  until  a  short  time  before  his 
death  was  verv  close  and  intimate.  I 


confess  on  this  occasion,  when  most 
of  you  who  had  no  close  personal 
contact  with  Mr.  Westinghouse  are 
thinking  of  the  inventor,  it  is  the  man 
and  not  the  inventor,  that  dominates 
my  memories  of  my  long  association 
with  him.  so  that  the  topic  you  have 
assigned  to  me  fits  in  with  my 
mood  .  .  . 

Portrait  of  a  man 

In  my  humble  role.  I  worked  at  his 
side  in  the  development  of  his  elec¬ 
trical  enterprises  which,  after  the  suc¬ 
cessful  establishment  of  the  Air  Brake 
Company,  absorbed  the  major  part  of 
his  energy  and  interest.  I  saw  him 
thus  intimately  under  almost  every 
conceivable  condition — in  his  home,  at 
his  office,  in  his  factory,  in  his  private 
car,  which  was  almost  another  home, 
abroad  as  well  as  in  this  country.  I 
saw  him  when  he  was  elated  by  suc¬ 
cessful  achievement,  and  amid  disap¬ 
pointments  and  discouragements,  and 
more  than  once  in  the  face  of  threat¬ 
ening  disaster.  I  saw  him  when  be 
was  carrying  a  load  of  responsibility 
under  which' any  other  man  whom  I 
have  ever  known  would  have  fallen. 
He  was  always  the  same;  simple,  un¬ 
assuming,  direct,  frank,  courageous, 
unfaltering  in  his  faith  and  supremely 
confident  in  the  ultimate  triumph  of 
his  plans.  I  have  seen  him  wearied 
almost  beyond  endurance;  disap¬ 
pointed  beyond  expression  over  some 
miscarriage  of  his  plans;  wounded  in 
his  feelings  because  he  had  discovered 
stupidity  where  he  expected  intelli¬ 
gence,  discouragement  where  he  had 
expected  encouragement,  disloyalty 
where  he  had  a  right  to  expect  loyalty. 
I  have  seen  him  more  than  once  when 
every  man  about  him  despaired  of  his 
being  able  to  attain  the  ends  for  which 
he  was  striving  and  advised  surrender 
or  compromise,  but  I  have  never 
known  him  to  acknowledge  defeat  nor 
to  yield  to  discouragement,  nor  to 
falter  in  his  efforts  to  accomplish  his 
main  objectives. 

Comparing  George  Westinghouse 
with  the  other  men  of  his  generation 
who  acquired  conspicuous  positions  in 
the  world  of  industry  and  finance,  it 
is  my  sober  judgment  that  no  man  I 
have  known  combined  so  many  of  the 
qualities  that  make  for  greatness.  The 
qualities  that  constitute  genius  in  a 
human  being  defy  definition.  Judged 
by  the  standards  that  I  am  able  to 
apply.  George  Westinghouse  was  a 
great  genius. 

PAUL  D.  CRAVATH 


t' 
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Sleamotive  Power  Plant  Units 
Shown  at  A.S.M.E.  Convention 


Self-contained  system  offers  advantages  for  use  in  small  territories 
—  Union  Pacific  to  use  units  in  locomotives 


AUXiLlAP/  set 

DPive  TuftaiNe 


HIGH  PREs^  5UPoe  CMAMeeR 


BLOWER 


drive  turbine  steam  valve  operator 


BOILER  FEED  POMP 


^TEAM  OUTPUT  REGULATING  VALVE 


FUEL  OIL  PUMi 


STEAM  PRESSURE  CONTROLLER 
HIGH  PRESSURE  TRIP 
steam  TEMP.  INDICATOR  ’  JgQ , 
HIGH  TEMP.  TRIP 


FUEL  OIL  temperature 

_  control 


DRUM  LE-VEL 

controller  ^ 

STEAM  FLOW 
•NOICATOR 
OIL  FLOW- AIR  FLOW 

controller 


FUEL  OIL  HEATER 


FUEL  OIL  SHI/T  OFF 
VALVE  FOR  AUTO¬ 
MATIC  lighting 

EQUIPMENT 

-  FEED  WATER  HfATIF 


automatic  lighting 

EQUIPMENT 


GOVERNOR 
CONTROL  valve 


FUEL  OIL  CONTROL  VAuVl 


FUEL  OH.  MEASURING  ORIFICE 


Development  form  of  Steamotive  unit  eo-operatively  created  by  (»enei 
Electric,  Babcock  &  Wilcox  and  Bailey  Meter  companies 


ELECTRICAL  WORLD  4  DECEMBER  5,  1936 


54  (3778) 


Utility  Load  Builders  Gather 
at  Nela  Park’s  Tenth  Conference 

Kitchen  modernization,  water  heating  promotion,  advertising  and  sales 
discussed  by  prominent  men  in  industry — New  products  pre-viewed 


Special  to  Ei.kctkicai.  World 

“Strike  while  the  iron’s  hot”  was 
the  dominant  note  sounded  this  week 
1)V  manufacturing  executives  and 
utility  load  builders  at  General  Elec¬ 
tric  Institute,  Cleveland,  Ohio.  Three 
hundred  electrical  merchandising  ex¬ 
perts  taxed  the  institute’s  facilities 
during  their  two-day  discussions  of 
today's  best  utility  selling  technique 
against  the  background  of  General 
Electric's  pre-view  of  1937  products. 

H.  H.  Bosworth,  chairman,  opened 
the  conference,  and  kitchen  modern¬ 
ization,  water  heating,  merchandising 
sales  and  advertising  were  authorita¬ 
tively  discussed  by  George  W'hitwell, 
Kinsey  Robertson,  W.  H,  Hodge,  T. 
K.  Quinn,  V.  H.  Moon,  Austin  Monty, 
0.  M.  Jackson  and  G.  W.  Allison. 

Kinsey  M.  Robinson,  president  and 
general  marrager  Idaho  Power  Com¬ 
pany.  descril>ed  his  carrier-current 
control  of  water  heating  load  (Elec¬ 
trical  World,  November  28,  1936, 


customers  and  the  opportunity  pre¬ 
sented  for  new  selling  records.  “The 
electrical  industry  offers  one  of  the 
greatest  opportunities,  if  not  the  great¬ 
est,  for  the  American  man  today,” 
Vice-President  D.  W.  Appleton  de¬ 
clared  as  he  opened  the  assembly. 

Revises  kitchen  plan 

G.  E.  Whitwell,  chairman  National 
Kitchen  Modernizing  Bureau,  said  he 
might  clear  up  some  misunderstand¬ 
ings  by  revising  the  order  in  which 
markets  are  listed.  First,  said  Mr. 
Whitwell,  he  would  mention  modern 
kitchens  for  houses  about  to  be  built; 
second,  houses  now  built  and  requir¬ 
ing  one  or  more  major  appliances, 
and,  third  “those  rare  opportunities 
for  the  sale  of  the  modern  kitchen  in 
one  package.” 

Combination  companies  ( gas  and 
electric  operations)  should  determine 
from  a  study  of  their  local  respective 
situations,  he  said,  the  manner  in 


of  domestic  market  load  building, 

Kinsey  M,  Robertson  presented  an 
executive  approach  to  a  management 
problem  which  was  solved  by  load 
building.  Concerned  over  the  prob¬ 
lem  of  increased  taxes,  increased 
wages,  forced  rate  reductions  and 
diminishing  returns,  Mr.  Robinson 
said  he  used  added  water  heating  busi¬ 
ness  to  secure  earnings,  and  since  May 
1,  1935,  75  per  cent  of  the  added  gross 
from  water  heating  has  been  carried 
over  into  net. 

Sales  effort  is  what  sells  water 
heaters,  Mr.  Robinson  averred,  not  ad¬ 
vertising  a  one-cent  or  some  other 
kilowatt-hour  rate.  The  water  heating 
business  has,  in  general,  been  sadly 
neglected  by  utilities,  is  Mr.  Robin¬ 
son’s  view,  and  he  added  that  all  sales 
records  of  the  industry  would  be 
broken  if  only  utility  executives, 
utility  employees  and  employers  of 
electrical  manufacturers  would  buy 
and  use  appliances. 

Highly  complimentary  were  com¬ 
ments  of  institute  guests  regarding  the 
fast-moving,  concisely  presented  pro¬ 
gram.  the  products,  prices  and  terms 
and  the  opportunity  presented  by  the 
company  for  more  than  300  men  to 
get  together  for  a  practical  discussion 
of  current  load-building  practices. 


AT  CLEVELAND  THIS  WEEK— 
Ltility  company  merchandising 
executives  gathered  at  Ceneral 
Electric  Institute.  G.E’s  vice-presi¬ 
dent  C.  W.  Appleton  appears  at 


page  7 1  and  ().  M.  Jackson,  Georgia 
Power  Gompany,  “reported”  to  the 
conference  results  of  his  Champion 
Home  Town  Contest  (Electrical 
'SoRLD.  November  21,  1936,  page  58). 

Greatest  stress  was  laid  upon  the 
increased  purchasing  power  of  utility 


which  they  can  best  utilize  the  national 
program  as  a  selling  tool.  Maximum 
benefits  will  accrue  to  a  company,  said 
Mr.  W  hitwell,  when  it  ties  in  with  the 
industry  program  and  thus  taps  the 
advantages  which  result  from  co-ordi¬ 
nated  effort  toward  the  common  goal 


lower  right 
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Four-Million-Dollar  Hydro  Plant 
Announced  by  Arkansas  Power 

New  plant  to  develop  31,700  Hp.,  Presulent  Couch  says  —  Preliminary 
work  to  continue  all  winter  —  Tied  in  with  other  plants 


Special  to  Electkical  ori.d 

Harvey  C.  Couch,  president  Arkan¬ 
sas  Power  &  Light  Company,  has  an¬ 
nounced  beginning  construction  of  the 
third  large  hydro-electric  project  of 
his  company  on  the  Ouachita  River  at 
Blakeley,  15  miles  northwest  of  Hot 
Springs,  Ark.,  and  25  miles  above  Car¬ 
penter  Dam  and  power  site. 

Preliminary  work  will  continue  all 
w  inter  and  the  new  plant,  according  to 
present  plans,  will  represent  an  addi¬ 
tional  investment  by  the  company  of 
approximately  $4,000,000,  Mr.  Couch 
said.  The  Blakeley  plant,  Mr.  Couch 
continued,  is  expected  to  develop  31,- 
7(K)  hp.  and  eventally  to  tie  in  with 
two  other  hydro-electric  plants  on 
Ouachita  River — Carpenter  and  Rem- 
mel. 

The  work  to  be  done  now  and 
through  the  winter  consists  largely  of 
clearing  away  timber  along  the  dam 
site,  grading,  building  of  railroad  spur 
and  such  work.  Mr.  Couch  said: 

“We  have  started  construction  on 


our  third  hydro-electric  plant  on  Oua¬ 
chita  River  in  conformance  with  pro¬ 
visions  of  license  granted  the  com¬ 
pany  by  the  Federal  Power  Commis¬ 
sion.  We  can  clear  the  right-of-way, 
do  grading  for  railroad  spur  which 
will  haul  material,  clear  the  dam  site 
and  do  other  necessary  work  this  win¬ 
ter.  Construction  will  be  in  charge  of 
C.  S.  Lynch,  chief  engineer  for  Arkan¬ 
sas  Power  &  Light  Company,  who  had 
charge  of  the  construction  of  Carpen¬ 
ter  Dam."’ 

Chicago  Utilities 
Vote  Extra,  Bonuses 

Commonwealth  Edison  Company 
and  the  Public  Service  Company  of 
Northern  Illinois  declared  last  week 
special  dividends  of  $1  each  on  their 
common  stocks,  voted  a  bonus  of  21/2 
per  cent  on  annual  earnings  of  em¬ 
ployees  and  a  wage  of  21/2  per  cent. 


James  Simpson,  chairman  of  the 
companies,  issued  the  following  state¬ 
ment  : 

“In  the  nine  months  of  the  year  pre¬ 
ceding  the  recent  reduction  in  its  rates 
by  the  Illinois  Commerce  Commission, 
Commonwealth  Edison  Company  had 
accumulated  a  surplus  over  dividends 
which  would  be  subject  to  the  higher 
rates  of  the  new  federal  surplus  tax. 
Directors  of  the  company  therefore 
declared  a  special  dividend  of  SI 
per  share,  payable  December  17  to 
stockholders  of  record  Decembc*r  3. 

“The  directors  also  authorized  pay¬ 
ment  on  December  15  of  a  bonus  to 
all  employees,  except  principal  execu¬ 
tives,  equal  to  21/2  per  cent  of  their 
pay  in  the  twelve  months  preceding 
September  30,  1936,  and  authorized 
the  announcement  of  a  21/2  per  cent 
increase  in  wages  of  employees  effec¬ 
tive  January  1,  1937. 

“Directors  of  Public  .Service  Com¬ 
pany  of  Northern  Illinois  declared  a 
special  dividend  of  SI  per  share  pay¬ 
able  December  17  to  stockholders  of 
record  December  3.  They  further 
authorized  payment  of  a  bonus  of  21^ 
per  cent  of  the  past  twelve  months’ 
wages  to  employees  and  a  wage  in¬ 
crease  of  21/2  per  cent  effective  Jan¬ 
uary  1.  1937'.“ 

• 

Patent  Centennial 
Observed  by  Leaders 

The  nation’s  leaders  in  applied  sci¬ 
ence,  art  and  industry  gathered  in 
Washington,  D.  C.,  on  November  23 
for  the  centennial  celebration  of  the 
American  Patent  System,  Chemists, 
physicists,  aeronautical  engineers  and 
designers,  television  inventors,  govern¬ 
ment  officials,  radio  experts,  biolo¬ 
gists,  metallurgists  and  business  ex¬ 
ecutives  were  among  the  group  which 
gathered  for  the  day’s  program  of  sci¬ 
entific  reports  and  reviews. 

A  hundred  years  in  the  progress  of 
lighting  was  summarized  at  the  “Pat¬ 
ented”  dinner  which  concluded  the  cel¬ 
ebration.  Total  electrical  power  used 
to  run  the  display  at  its  peak  bril¬ 
liance  was  60,000  watts.  This  power 
was  estimated  by  the  electrical  engi¬ 
neers  of  the  General  Electric  Compan> 
contributing  the  display  to  be  suffi¬ 
cient  for  the  rest  of  the  Mayflower 
Hotel  where  the  banquet  was  held. 
The  story  of  illumination  from  can¬ 
dles  to  the  newest  electrical  lamps 
was  shown  in  a  dramatic  sequence. 


Underwood  cf  Underwood 


^EW  HlCIl-VOLTAGE  SYSTEM  SHOWN— Dr.  Albert  W.  Hull  (left)  of 
the  (General  Electric  Company  explains  a  new  type  high-voltage  direct- 
current  system,  such  as  is  used  in  radio  transmitter  circuits,  to  Dr.  V.  K. 
Zworykin  of  the  Radio  Corporation  of  America  at  the  parade  of  research 
given  last  week  at  the  National  Academy  of  Science  in  Washington  as  a 
part  of  the  centennial  celebration  of  the  American  Patent  system 
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Air  Conditioning 
Is  25  Years  Old 

December  8,  1936,  will  mark  the 
25th  anniversary  of  air  conditioning 
as  an  industry.  While  installations 
were  in  operation  ten  years  before, 
first  official  recognition  of  air  condi¬ 
tioning  came  in  1911.  On  December 
8  of  that  year  Willis  H.  Carrier,  who 
is  chairman  of  the  board.  Carrier 
Corporation,  and  regarded  by  many  as 
the  father  of  the  air  conditioning  in¬ 
dustry,  presented  two  papers  on  the 
theoretical  and  practical  as|)ects  of 
that  subject  before  the  American  So¬ 
ciety  of  Mechanical  Engineers, 

In  the  following  years  the  industry 
srew,  with  respect  both  to  new  devel¬ 
opments  and  to  increased  acceptance 
by  the  public.  In  an  address  deliv¬ 
ered  early  this  year  before  a  joint  ses¬ 
sion  of  the  American  Society  of  Heat¬ 
ing  and  Ventilating  Engineers  and  the 
American  Society  of  Refrigerating  En¬ 
gineers  Mr.  Carrier  outlined  the  eight 
most  important  improvements  in  the 
industry,  many  of  which  he  developed. 

In  a  later  address  Mr.  Ciarrier  point¬ 
ed  out  the  cost  of  industrial  installa¬ 
tions  and  declared:  “In  industrial  in¬ 
stallations  it  is  found  that  air-condi¬ 
tioning  equipment  will  pay  for  itself 
in  from  a  few  months  to  four  or  five 
years.  The  average  installation  will 
pay  for  itself  every  two  years  in  in¬ 
creased  profits.  Air  conditioning  for 
an  office  building  costs  from  19  to  30 


cents  per  square  foot  to  own  and  op¬ 
erate.”  And  in  an  even  more  recent 
interview  he  stated:  “A  conservative 
calculation  reveals  that  air  condition¬ 
ing  in  manufacturing  processes  is  sav¬ 
ing  each  American  family  budget  an 
average  of  one  dollar  this  year,  and 
the  future  will  return  even  more,  to 
both  the  public  and  industry,” 

• 

Seek  Reduction  in  Rates 

The  New  Jersey  Public  Utilities 
Commission,  seeking  further  reduc¬ 
tions  in  utility  rates  in  the  state,  has 
begun  a  series  of  conferences  with  offi¬ 
cials  of  the  utility  companies.  The 
companies  are  preparing  estimates  of 
1937  revenues  and  operating  costs 
upon  which  the  commission  expects  to 
achieve  cuts  of  from  S3,000.000  to 
S5.000.000  in  rates. 

New  York  Relief  Tax 
Held  Valid  By  Court 

Right  of  New  York  City  to  impose 
a  3  per  cent  special  emergency  tax  on 
public  service  corporations  to  raise 
revenue  for  unemployment  relief  was 
strengthened  this  week  when  the 
United  States  Circuit  Court  of  Appeals 
ruled  the  law  constitutional. 

The  test  suit,  brought  by  the  South¬ 
ern  Boulevard  Railroad  Company, 
which  operates  a  short  surface  car  line 
in  the  Bronx,  sought  recovery  of  taxes 
paid  on  its  gross  revenue. 


Increase  Farm  Lines 
151%  in  8  Years 

Some  facts  and  figures  given  in  an 
account  of  the  rural  electrification  ac¬ 
tivities  of  the  Virginia  Electric  & 
Power  Company  may  interest  others 
concerned  with  this  work.  The  com¬ 
pany’s  svstem  serves  25  counties  in 
Vir  ginia  and  sixteen  counties  in  North 
Carolina.  Part  of  its  lengthened 
strides  in  rural  electrification  in  1936 
may  be  due  to  its  new  shoes — a  pol¬ 
icy  known  as  the  Form  “B”  Plan. 

This  plan  means,  briefly,  that  the 
rural  and  farm  customers  served  by 
the  company  guarantee  a  monthly- 
amount  equal  to  ll/o  per  cent  of  the 
cost  of  rural  line  construction.  Low¬ 
ering  the  average  construction  cost  to 
$1,000  per  mile  —  and  in  a  few  indi¬ 
vidual  cases  $800  per  mile  —  has  re¬ 
duced  this  guarantee  this  year  to 
something  like  $15  per  mile  and  has 
also  made  it  possible  for  the  company 
to  extend  its  lines  into  some  areas 
where  the  customer  density  runs  as 
low  as  four  to  the  mile.  (Previous 
to  1936  the  monthly  guarantee  was 
21/0  per  cent,  which,  with  construction 
costs  of  between  $1,200  and  $1,500, 
varied  between  $30  and  $37.50  per 
month  per  mile.) 

Here,  then,  are  the  facts  and  figures, 
as  reprinted  from  the  November,  1936. 
issue  of  tbe  Vepcovian,  company’s 
house  organ: 

Table  I — Rural  and  Farm  Customers 
Served  as  of  December  31 


Year  Farm  Rural  Total 

1929  .  1055  6.700  7,755 

1930  .  1589  8,960  10,549 

1931  1949  10,000  11,949 

1932  .  1950  10,400  12,350 

1933  2058  11,000  13,058 

1934  .  2099  11,300  13,399 

1935  2122  11,800  13,922 

1936  (est.) .  2600  13,700  16,300 

Table  II — Farm  Consumption 

Average  Cost  Average  Annua^ 
Cents  per  Kw.-Hr.  per 

Year  Kw.-Hr.  Kw.-Hr.  Customer 

1929  .  992,190  6  61  993 

1930  .  1,424,776  5  64  1,016 

1931  .  2,648,883  4  36  1,479 

1932  .  3,422,051  4  06  1,757 

1933  .  3,583,196  3.92  1,829 

1934  .  4,274,781  3  45  2,034 

1935  .  4,818,050  3.06  2,268 

1936  (est.) ... .  5,500,000  2.90  2,320 

Table  III — Rural  Line  Construction 

Miles  Total 

Year  Built  Dec.  31  Investment 

1929  .  161  881  $1,322,500 

1930  .  432  1,313  1,970,500 

1931  .  223  1,536  2,304,000 

1932  .  89  1,625  2,437,500 

1933  .  51  1,676  2,514,000 

1934  .  51  1,727  2,579,000 

1935  .  88  1,815  2,684,000 

1936  (est.) .  400  2,215  3,134,000 


The  company  anticipates  some  600 
added  miles  of  construction  in  1937 
and  1938,  some  3.000  more  rural  cus¬ 
tomers. 


Underwood  i  Underwood 

WINTER  WONDERLAND— Work  continues  at  night  at  the  scene  of  Grand 
Coulee  Dam.  In  the  foreground,  the  west  abutment;  in  the  distance,  the 
temporary  city  for  the  contractors*  forces 
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Power  Association 
Revam|)s  Organization 

Organization  of  the  three  sections 
of  the  Northwest  Electric  Light  and 
Power  Association  was  completed  re¬ 
cently  after  meetings  of  the  section 
executive  committees.  All  three  sec¬ 
tions,  the  business  development  sec¬ 
tion,  the  engineering  and  operation 
section  and  the  accounting  and  busi¬ 
ness  practice  section,  plan  to  hold 
their  annual  section  meetings  in  the 
spring  of  1937. 

Structure  of  the  business  develop¬ 
ment  section  headed  by  George  Wist- 
ing.  Northwestern  Electric  Company, 
was  changed  by  the  formation  of  a 
committee  on  home  service  and  one 
on  home  modernization,  to  be  under 
the  direction  of  the  Residential  Sales 
Bureau.  The  Commercial  and  Indus¬ 
trial  Sales  Bureau  structure  was  like¬ 
wise  simplified,  being  divided  into  two 
committees,  the  general  power  com¬ 
mittee  and  the  commercial  and  indus¬ 
trial  lighting  committee.  The  Rural 
Sales  Bureau  will  carry  no  subcom¬ 
mittees. 

Organization  of  the  engineering  and 
operation  section,  under  J.  Hellenthal, 
is  to  include  committees  on  produc¬ 
tion,  transmission  and  distribution, 
utilization,  accident  prevention  and 
power  systems  engineering. 

Accounting  and  business  practice 
section  has  set  up  no  committee  or¬ 
ganization.  C.  E.  Gieseker,  Washington 
Vt  ater  &  Power  Company  was  chosen 
section  vice-chairman. 

• 

Conference  Promotes 
Cooking  Load 

A  conference  of  the  field  men  of  the 
N(*rthwest  utility  companies  engaged 
in  promoting  the  commercial  cooking 
load  in  their  territories  was  sponsored 
by  the  Northwest  Electric  Light  and 
Power  Association  last  week,  in 
Seattle,  Wash.  This  was  the  second 
annual  conference  of  this  kind  and 
was  attended  by  27  representatives 
of  twelve  companies.  A.  K.  Gay¬ 
lord,  Portland  General  Electric  Com¬ 
pany.  chairman  of  the  commercial  and 
industrial  sales  bureau  of  the  associ¬ 
ation,  was  chairman,  while  local  ar¬ 
rangements  were  in  charge  of  C.  T. 
Bakeman,  Puget  Sound  Power  &  Light 
Company. 


A  complete  review  of  last  year's 
program  and  results,  led  by  0.  C. 
Mayer,  Idaho  Power  Company, 
brought  out  the  efficacy  of  various 
sales  and  promotion  plans  put  into  ef¬ 
fect  by  the  different  companies  in  the 
territory.  The  use  of  an  especially 
equipped  truck  for  showing  equipment 
at  the  door  of  the  prospect’s  place  of 
business  was  found  particularly  effec¬ 
tive  in  small  towns  and  rural  areas. 

C.  L.  Jacklett,  Pacific  Power  & 
Light  Company,  called  attention  to  the 
load-building  value  and  to  some  of 
the  operating  conditions  of  refrigera¬ 
tor-locker  systems  for  storage  of  meats 
and  vegetables  in  refrigerated  lockers. 

Developments  in  kitchen  ventilation 
were  described  by  J.  E.  Yates,  Pacific 
Power  &  Light  Company,  while  A.  K. 
Gaylord  told  of  an  experiment  in  air 
heating  to  be  conducted  in  Portland. 

• 

Municipal  Issues 
Customer  Dividend 

Again,  by  a  vote  of  the  Board  of 
Electrical  Commissioners,  the  Bor¬ 
ough  Elective  Works  of  \X  allingford. 
Conn.,  has  declared  a  customer  divi¬ 
dend.  A  50  per  cent  discount  was  al¬ 
lowed  on  the  latest  month’s  bill  pro¬ 
vided  payment  in  full  was  made  with¬ 
in  fifteen  days. 

This  special  customer  dividend  dis¬ 
count  applies  to  all  classes  of  service, 
residential,  commercial  and  power. 
No  discount  was  to  be  allowed  unless 
the  full  amount  was  paid,  in  cases 
where  customers  were  in  arrears,  and 
no  discount  was  allowed  on  payment 
made  after  expiration  of  the  discount 
date. 


American  KnKlneerinir  Council — .Annual 
iiUH'tinK.  Mayflower  Hotel,  Washlnfrton. 
1>.  .Tanuary  14-16.  Frederick  M. 

Feiker.  executive  secretary,  744  .Tack- 
son  Place,  WashinKton,  I).  C. 

.\mcriciin  Institute  of  Fllectrical  Knai- 
Neers-  -Winter  convention.  New  York, 
X.  Y..  .Tanuary  2.5-21).  H.  II.  Henline, 
national  secretary,  33  West  31)th  Street, 
Xew  York,  X.  Y. 

X'atlonal  Klectrlcal  Manufacturers  Asso¬ 
ciation-Midwinter  meeting,  Waldorf- 
Astoria  Hotel,  Xew  York,  February 
14-18.  W.  .T.  Donald,  managing  di¬ 
rector,  1.55  East  44th  Street,  Xew-  York. 


Rural  Conference 
Held  at  Purdue 

Recent  developments  in  uses  of  elec¬ 
tricity  on  the  farm  and  methods  of 
building  the  farm  load  occupied  the 
attention  of  ninety  people  wlm  attend¬ 
ed  the  eighth  rural  electric  citnfer- 
ence  at  Purdue  University  last  week. 
Attendance  was  drawn  from  seven 
states  and  included  utility  rural  service 
men,  officials  of  newly  organized  farm 
co-operatives  and  representatives  of 
the  Rural  Electrification  Administra¬ 
tion,  farm  press  and  mamifactiirin" 
companies. 

The  conference  was  opened  by  H. 
J.  Reed,  assistant  director  of  the  Pur¬ 


due  agricultural  experiment  station, 
who  stressed  the  fact  that  the  part  of 
the  university  in  the  rural  electrifica¬ 
tion  program  was  education  and  re¬ 
search  to  develop  new  uses  for  elec- 
tricitv  on  the  farm. 


Appliance  ‘"Bargain*' 
Drive  by  N.  Y.  Edison 

In  an  attempt  to  increase  the  con¬ 
sumption  of  electricity  by  its  mini¬ 
mum-use  customers — some  350.000 
in  number — the  New  York  Edison 
Company  has  announced  an  “Electric 
Necessity  Bargain  Package  Campaign  ’ 
began  December  1  to  continue  for  an 
indefinite  period. 

The  appliances  to  be  promoted  in 
this  campaign  have  been  divided  into 
two  groups  and  are  to  be  offered  at 
approximately  half  the  regular  list 
price,  a  test  made  possible  through 
the  co-operation  of  the  manufacturers. 
Package  No.  1  will  contain  a  Westing- 
house  toaster,  a  G.E.  Hotpoint  iron 
and  a  Griest  I.E.S.  floor  lamp  with 
lOO-watt  bulb.  It  will  be  priced  at 
$8.82.  plus  the  city  sales  tax.  Package 
No.  2  will  include  an  Emerson  a.c-d.c. 
table  model  radio  in  addition  to  these 
appliances  and  be  priced  at  SU.OL 
plus  the  city  sales  tax. 

Customers  of  the  company  will  hf 
able  to  purchase  these  appliances  on 
a  partial-payment  basis  without  any 
financing  charge;  non-customers  will 
be  required  to  pay  cash.  Profits 
from  the  distribution  of  the  bargain 
groups  will  go  to  the  electrical  dealers 
co-operating  in  the  campaign  and  to 
employees  of  the  Edison  system  com¬ 
panies. 
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Week’s  Output  24  per  Cent  Above  1929 


JFMAMJJA  SOND  JFMAMdJ  ASONDJFMAMJJAS  OND 


Thanksgiving  Day  brought  the 
usual  dip  in  the  weekly  energy  output 
of  central  stations,  hut  it  was  less  pro¬ 
nounced  than  last  year.  Production 
during  the  week  ended  November  2H 
was  2.133,511,000  kw.-hr.,  according 
to  the  Edison  Electric  Institute,  and 
thus  showed  a  gain  of  13.7  per  cent 
over  the  corresponding  period  of 
1935.  The  recession,  due  to  the  holi¬ 
day.  compared  with  the  preceding 
week  was  about  63,000,000  kw.-hr.. 
whereas  a  year  ago  it  was  76.000.0(X) 


Los  Angeles  Objects 
to  E.H.F.A.  Plan 

The  citv  of  Pasadena,  Calif.,  will 
not  enter  into  an  agreement  with  the 
federal  government  to  collect  monthly 
payments  for  electrical  equipment 
sold  on  the  installment  plan,  accord¬ 
ing  to  the  announcement  of  C.  . 
koiner,  city  manager.  Pasadena  ope¬ 
rates  its  own  municipal  light  and  pow- 

department. 

The  city’s  objection  to  the  plan  (the 
E-H.F.A.  is  that  it  singles  out  one 
line  of  merchandise  for  the  city  to  be- 
•'onie  interested  in  the  sales  promo¬ 
tion.  ,>\lso,  the  city  manager  said,  the 
city  does  not  wish  to  encourage  citi¬ 
zens  to  purchase  new  equipment  which 


kw'.-hr.  The  gain  over  the  like  week 
of  1929  was  the  largest  on  record, 
rising  to  24.2  per  cent. 

The  advance  over  1935  has  been 
noticeably  larger  during  the  second 
half  of  the  current  year  than  it  was 
during  the  first  half.  Until  the  end  of 

Weekly  Output,  Millions  of  Kw.-Hr. 

1936  1935  1934 

Nov  28.. 2, 134  Nov.  30. .  1 ,877  Dec.  1.. 1,684 
Nov.  21..  2. 196  Nov.  23.  .1,953  Nov.  24 . .  1 , 705 

Nov.  14.  .2,170  Nov.  16.  .1,939  Nov.  17.  .  1 ,691 

Nov.  7.  .2,169  Nov.  9.  .1,914  Nov.  10. .  1 ,676 
Oct.  31.. 2. 176  Nov.  2..  1,897  Nov.  3..  1,669 
Oct.  24.. 2. 167  Oct.  26  . 1,896  Oct.  27..  1,677 

Oct.  17.. 2. 170  Oct.  19..  1.863  Oct.  20..  1.668 


they  cannot  afford  to  buy  already  of¬ 
fered  by  local  merchants.  A  further 
objection  cited  is  that  the  contract 
might  implicate  the  city  in  the  busi¬ 
ness  of  repossessing  electrical  equip¬ 
ment  on  which  payments  have  not 
lieen  made. 

• 

TV  A  Workers  Ask 
Wage  Raise 

The  11, OCX)  workers  of  the  T.\..A. 
have  asked  for  a  wage  increase  rang¬ 
ing  from  15  to  25  per  cent.  Gordon 
Clapp,  personnel  director,  after  a  two- 
day  conference  with  employee  repre¬ 
sentatives,  said  the  board  of  directors 
would  act  on  the  request  within  about 
two  weeks. 


March  it  ranged  around  10  per  cent. 
In  September  it  averaged  above  16 
per  cent.  Lately  it  has  been  between 
12  and  14  per  cent. 


Per  Cent  Change  from  Previous  Year 


Region 

- Week  ended - . 

Nov.  28  Nov.  21  Nov.  14 

New  England . 

...  -1-11.1 

-1-10.0 

-1-  8.3 

Middle  Atlantic . 

. ..  -t-13.3 

-1-12.8 

-1-11.6 

Central  Indtistrial. . . . 

...  -i-16.3 

-1-14.6 

-j-13.8 

W'est  Central . 

.  . .  -1-8.0 

-f  7.6 

+  8.3 

Southern  States . 

...  -1-18.1 

-1-14.3 

-f  18.0 

Rocky  Mountain . 

...  -1-10.8 

-f-12.3 

-f  16.0 

Pacific . 

...  -1-  9.2 

-f-  8.4 

-1-  6.5 

United  States . 

...  -1-13.7 

-1-12.4 

-1-11.9 

19-Coiiipanies  Hearing  Set 

Arguments  by  nineteen  power  com¬ 
panies  seeking  an  injunction  against 
operation  of  the  T.V.A.  will  be  heard 
before  Federal  Judge  John  J.  Gore  in 
Nashville,  Tenn.,  December  11.  The 
date  was  agreed  on  by  counsel.  It 
had  originally  been  set  for  Decem¬ 
ber  1. 

• 

E.H.F.A.  Contracts 

Electric  Home  &  Farm  Authority 
has  announced  that  a  contract  had 
been  closed  with  the  Duck  River  Elec¬ 
tric  Membership  Corporation,  Shelby- 
ville,  Tenn. 

Contract  has  also  been  closed  with 
the  city  of  Crawfordsville,  Ind. 
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Utility  Bonds  Strong;  Stocks  Advance 


1930  1931  1932  1933  1934  1955  d  F  M  AM  J  duly  Aug.S«pt.  Oct,  Nov  Dac. 

1936 

market  continued  firm  in  Nov(>mber  with  evidence  of  additional 
ittrength  in  the  high-grade  utility  group.  ^‘Electrical  World”  index,  106..3; 
October,  106.0.  Utility  stocks  advanced  this  week,  “Electrical  World” 
index.  38.7 ;  last  week,  37.9 


Utilities  to  Refund 
,$132,000,000  of  Debt 

Registrations,  petitions  and  public 
offering  of  S132.0()0.()(K)  of  public 
utility  securities  were  made  this  week. 
Substantial  savings  in  annual  interest 
charges  are  expected  to  be  achieved 
through  the  refunding  programs. 

Atlantic  City  Electric  Company,  sub¬ 
sidiary  of  American  Gas  &  Electric  Com¬ 
pany,  has  filed  a  petition  with  the  New 
Jersey  Board  of  Utility  Commissioners  for 
authority  to  issue  $18,000,000  of  3Vi  per 
cent  general  mortgage  bonds  of  1%3  to 
refund  its  present  funded  debt  of  $17,290,- 
000  now  outstanding.  This  is  the  first  move 
in  the  general  refunding  program  to  be 
carried  out  by  the  system  in  the  future. 

Missouri  Power  &  Light  Company,  sub¬ 
sidiary  of  North  American  Power  &  Light 
Company,  controlled  by  the  North  American 
Company,  has  filed  with  the  S.E.C.  a  regis¬ 
tration  statement  covering  an  issue  of 
$9,000,000  of  first  mortgage  33  per  cent 
bonds  due  in  1966  and  15,000  shares  of  $6 


cumulative  preferred  stock.  Proceeds  of  the 
two  issues  will  be  used  to  retire  a  total 
of  $8,768,000  of  bonds,  entire  present  debt, 
and  will  furnish  the  company  with  approxi¬ 
mately  $1,900,000  of  new  money  to  be  in¬ 
vested  in  additional  property,  according  to 
D.  W.  Snyder,  Jr,,  president.  The  out¬ 
standing  $6  preferred  stock  will  be  in¬ 
creased  from  35.000  to  50,000  shares. 

Connecticut  Light  &  Power  Company  of 
Hartford,  Conn.,  has  filed  registrations 
with  tlie  S.E.(>.  covering  $16,000,000  of  first 
and  refunding  mortgage  3J  per  cent  bonds. 
Series  G,  due  December  1,  1966.  Net  pro¬ 
ceeds  from  the  sale  of  the  bonds,  together 
with  such  funds  as  are  required,  will  be 
applied  to  the  redemption  on  January  1  of 
$8,530,500  of  first  and  refunding  mortgage 
4J  per  cent.  Series  C,  due  July  1,  1956,  at 
105  and  accrued  interest,  and  $7,287,000  of 
first  and  refunding  mortgage  Series  D,  due 
July  1,  1962,  at  105  and  accrued  interest. 

Public  offering  of  $12,000,000  first  mort¬ 
gage  31  per  cent  bonds  of  Consumers 
Power  Company,  subsidiary  of  Common¬ 
wealth  &  Southern  Corporation,  at  102  1/3 
and  accrued  interest  to  yield  about  3.11  per 
cent,  was  made  this  week.  The  bonds,  due 
in  1966.  immediately  went  to  a  premium, 
and  was  the  third  piece  of  financing  by 


the  company.  The  first  two  were  refunding 
with  the  new  issue  constituting  new  capital 

Public  offering  of  $35,000,000  first  mort¬ 
gage  33  per  cent  bonds,  due  1966,  and 
$9,500,000  of  4  per  cent  debentures,  due 
1946,  of  Oklahoma  Gas  &  Electric  Com¬ 
pany  was  made  this  week.  The  bonds  were 
offered  at  102i  and  the  debentures  at 
lOOi,  both  commanding  a  premium  after  the 
offering. 

Houston  Lighting  &  Power  Company  of 
Houston,  Tex.,  unit  in  the  Electric  Bond 
&  Share  system,  has  filed  with  the  S.E.C 
a  registration  statement  covering  $27,500,000 
first  mortgage  3i  per  cent  bonds,  due 
Proceeds  are  to  be  used  to  refund  on  Feb¬ 
ruary  1,  1937  a  like  amount  of  outstandine 
debt.  ^ 

Kansas  Electric  Power  Company,  sub-  ' 
sidiary  of  Middle  West  Corporation,  has  I 
filed  declaration  with  the  S.E.C.  under  the 
public  utility  act  covering  the  issuance  of 
$5,000,000  first  mortgage  bonds.  Series  A. 
due  December  1,  1966,  to  bear  interest  not 
to  exceed  4  per  cent.  Proceeds  are  to  be 
used  to  redeem  an  equal  principal  amount 
of  bonds  now  outstanding. 

Public  Service  Company  of  New  Hamp¬ 
shire,  subsidiary  of  New  England  Public 
Service  Company,  has  filed  application  for 
exemption  from  the  requirements  for  filing  a 
declaration  under  Section  7  of  the  utility 
act  with  respect  to  certain  security  issues. 
The  company  states  that  the  Public  Service 
Commission  of  New  Hampshire  has  author¬ 
ized  $1,400,000  first  mortgage  33  per  cent 
bonds.  Series  F,  due  December  1,  1966; 
11,500  shares  of  $5  dividend  series  pre¬ 
ferred  stock  of  no  par  value,  and  10,000 
shares  of  no  par  common  stock. 

The  following  utility  companies  have  filed 
permanent  registrations  under  Section  5  of 
the  utility  act,  according  to  the  S.E.C.; 
New  England  Public  Service  Company. 
Augusta,  Me.;  National  Light,  Heat  & 
Power  Company,  Augusta,  Me.;  Twin  State 
Gas  &  Electric  Company,  Rutland,  Vt.;  In¬ 
terstate  Gas  &  Electric  Company,  Chicago. 

Central  California  Utilities  Corporation  of 
Los  Angeles  has  applied  for  exemption  un¬ 
der  the  utility  act  on  the  ground  that  its 
business  and  that  of  its  subsidiaries  is 
predominantly  intrastate  in  character. 

• 

Clarke  Faces  Fraud 
Charges  by  Utility 

The  fight  between  Harley  L.  Clarke, 
former  president  of  Utilities  Power  & 
Light  Corporation,  and  Floyd  B. 
Odium,  president  of  Atlas  Corpora¬ 
tion,  the  investment  trust  which 
gained  control  of  the  company  in 
1935,  broke  out  in  the  courts  this 
week  with  the  filing  of  two  actions. 

In  one,  the  present  management  of 
Utilities  Power  &  Light  filed  a  civil 
suit,  asking  for  an  accounting  of 
$3,000,000,  which,  it  was  alleged.  Mr. 
Clarke,  “misappropriated  to  his  own 
use. 

The  other  action  was  brought  bv 
Mr,  Clarke,  in  which  he  petitioned  the 
court  asking  permission  to  intervene 
in  proceedings  filed  recently,  in  whic 
reorganization  of  the  utility  is  sougd 
under  Section  77-B, 
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45  FEWER  PARTS 

-"d  o  Better  Breolcer 

A  really  new  desiim  ^ 
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More  information  in  Bulletin  GEA-2426. 


GENERAL  m  ELECTRIC 


ELECTRICAL  WORLD  >  DECEMBER  5,  1936 


(3785)  61 


s 


A 


OPERATING  PRACTICES 


I\ew  ideas  and  practices  in  the  operation  of  well-designed, 
constructed  and  maintained  plants  and  systems 


to  serve  as  crane  sling  attachments. 

Fastened  to  these  endpieces  with 
slightly  over  2-in.  separation  are  wood 
pickets.  These  serve  as  separators  for 
2x4’s,  from  which  the  coils  are  hung 
edgewise  by  Z  hooks. 

The  inside  longitudinal  dimension  of  ProtCCtioil  Dcviscd 
the  rack  was  made  just  enough  greater 
than  the  long  dimension  of  the  coils 
so  they  could  be  lowered  onto  the 
hooks  without  the  end  connections 
fouling.  The  height  of  the  rack  is 
such  that  the  lower  edges  of  the  coils 
just  clear  the  skids  when  suspended. 

One  2x4  is  inserted  at  a  time,  with 
the  hooks  placed  so  as  to  minimize 
the  bending  stress  on  the  coil  insula- 


Being  supported  by  Z  hooks  the  coils 
are  readily  accessible  for  shellacking, 
and  drying  and  baking  are  facilitated. 


250  V  a!  c. 


'  7^  Closing 


Closing  relay 
contacts 


No-Cuse  breahers 
hand  reset 


Small  breakers  protect  closing  coil 
from  burnout 

a  group  of  synchronous  motors  driv¬ 
ing  some  heavy  rolls.  Due  to  the 
very  severe  operating  conditions, 
slight  mechanical  troubles  have  de¬ 
veloped  in  the  operating  mechanisms 
of  these  breakers,  which,  while  not 
amounting  to  much  of  themselves, 
have  resulted  in  the  solenoid-closing 
coil  remaining  energized  and  subse¬ 
quently,  in  a  short  time,  burning  out. 

Experiments  were  carried  out  with 
thermal  cutouts  on  each  side  of  the 
closing  coil  and  it  was  found  that  al¬ 
though  these  cutouts  would  very 
readily  remove  the  coil  from  the  line 
before  it  was  damaged,  lack  of  rup¬ 
turing  capacity  caused  them  to  burn 
up.  While  the  coil  drew  16  amp.  at 
250  volts,  a  cutout  of  from  8  to  10 
amp.  would  carry  the  closing  current 
and,  in  case  the  coil  remained  ener¬ 
gized,  would  remove  it  from  the  line 
in  45  seconds. 

Tests  with  “No-Fuze  Flip-On 


16  Z  hooks  to  support  coils  on 
edge  so  as  to  clear  skids 


■/4s  many  2‘ir4  's  on 
as  there  are  coils 


"Picket 
spoKers 
for  2'*  4’ 
coU 

supports 


/  ''2‘‘10'skids 


Picket 

detail. 


Coil  rack  serves  for 
storage  or  baking  and  can  ^  ' 
be  carried  by  crane  or  skidded 
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410-45 


T^YPE  PD-5  demand  meters  have  an  accuracy 
especially  suited  to  your  important  demand 
loads.  Because  these  meters  print  their  records, 
interpolation  errors  and  also  errors  due  to  paper 
changes  are  negligible.  As  a  result,  a  PD-5  can 
considerably  improve  your  metering  efficiency. 


Yet  this  demand  meter  is  not  complex  and 
delicate,  but  is  sturdily  constructed.  Substantial 
parts  are  used,  quite  unlike  those  usually  asso¬ 
ciated  with  delicate  instruments.  For  routine 
inspection,  the  body  is  hinged  so  as  to  give  a 
much-desired  accessibility. 

For  further  information,  be  sure  to  get  in  touch 
with  your  nearest  G-E  meter  specialist,  or  write 
to  General  Electric,  Schenectady,  N.  Y. 


I  .  '  . .  V 


breakers  of  the  same  capacity  pro¬ 
duced  the  same  results  and  left  the 
breaker  in  good  condition  also, 
thereby  solving  the  problem. 


Reduces  Dips 
Caused  by  Welder 

By  J.  H.  HUNT 

Engineering  Department. 

The  Toledo  Edison  Company 

A  single-phase  welding  load  is  usu¬ 
ally  a  source  of  serious  voltage  dips 
on  a  distribution  feeder,  causing  an¬ 
noying  lamp  flicker.  This  is  particu¬ 
larly  troublesome  if  the  load  is  con¬ 
nected  to  a  feeder  in  a  residential  area 
and  if  the  production  schedule  for 
welding  runs  into  the  night. 

A  specific  case  illustrates  the  seri¬ 
ousness  of  the  problem  and  also  what 
was  done  to  minimize  it.  The  welder 
is  of  the  resistance  type  rated  200  kva., 
440  volts  and  445  amp.  on  the  pri¬ 
mary.  It  is  served  by  a  single-phase, 
100-kv.,  4, 000-460- volt  transformer 

connected  across  one  phase  of  a  three- 
phase  feeder.  The  feeder  supplying 
this  load  runs  directly  from  the  sub¬ 
station  to  the  distribution  load  cen¬ 
ter,  at  which  all  branch  circuts  are 
tapped.  Voltage  at  this  point  is  held 
constant  by  an  induction  voltage  regu¬ 
lator  in  the  substation.  The  welder 
load  is  on  a  separate  branch  circuit 
about  1,000  ft.  from  the  load  center. 

When  first  started  the  welder  was 
adjusted  for  electrode  voltage,  weld 
pressure  and  duration  of  weld  to  give 
a  satisfactory  weld  every  10  seconds 
and  operated  continuously.  Every 
time  it  operated  it  caused  a  voltage 
dip  in  the  lighting  circuits  from  118 
to  109  volts.  Oscillograms  showed  it 
was  taking  1,053  amp.  at  385  volts  or 
405  kva. — quite  different  from  the  rat¬ 
ing — and  the  duration  of  each  weld 


was  53  cycles.  The  feeder  regulator 
operated  every  time  a  weld  was  made, 
overtraveling  in  the  boost  direction  be¬ 
cause  of  the  short  duration  of  the  weld, 
and  thereby  aggravating  conditions. 

This  pumping  action  of  the  regula¬ 
tor  was  entirely  eliminated  by  reduc¬ 
ing  the  reactive  setting  of  the  line- 
drop  compensator.  This  caused  un¬ 
der-compensation,  but  not  enough  to 
create  difficulty.  In  addition,  the 
pressure  on  the  weld  and  the  electrode 
voltage  were  greatly  reduced,  cutting 
the  current  to  the  welder  to  548  amp. 
and  the  welding  time  to  26  cycles,  but 
still  producing  satisfactory  welds. 
When  the  pressure  on  the  weld  was 
reduced  its  resistance  was  increased, 
so  that  even  though  the  current  was 
reduced,  the  PR  heat  was  as  much  as 
had  been  previously  obtained. 

The  net  result  was  to  reduce  the  vol¬ 
tage  dips  at  the  load  center  to  2  volts. 

Since  this  experience  additional 
welding  has  been  added  at  the  fac¬ 
tory  using  the  unit  mentioned.  To 
serve  it  a  second  100-kva.  transformer 
was  paralleled  with  the  first.  This  so 
improved  the  voltage  regulation  at  the 
welder  that  it  was  possible  to  reduce 
its  voltage  to  the  lowest  tap  on  the 
welding  transformer,  reducing  dips 
still  further  at  the  load  center. 

The  welders  have  now  been  operat¬ 
ing  several  months,  and  although  they 
operate  during  the  evening  lighting 
load  peak  the  2-volt  dip  has  not 
proved  objectionable  to  other  custom¬ 
ers  on  the  circuit. 


Results  Before  and  After 
Making  Adjustments 


Welder  transformer  tap,  number  15 

Primary  amps  (at  4000  volt)  .  .  133 

Secondary  amps  (at  460  volt)  . .  1053 
Kw  1  'iO 

Power  factor  .  30 

Duration  of  weld  (cycles) .  53 

•Voltage  dip  at  Load  Center. . .  9 

*  These  values  are  on  115  volt  basis. 


Service  Cable  for 
Transformer  Risers 

By  JOHN  B.  FOSTER 

Department  of  Water  and  Light, 

City  of  Ashland,  Kan. 

To  conform  to  our  program,  com¬ 
bining  neatness  with  maximum  effi¬ 
ciency  in  rebuilding  our  distribution 
system,  we  decided  to  use  as  risers 
from  transformers  to  secondaries  the 


fapeaf 


Solderless 

damp 

connectors 


-'Anaconda 
type  SCF 
No.  4  cable 


Primary  con¬ 
nections  are 
purposely 
omitted 


^chmplon- 
nectors, 
then  taped 


Transformer  risers  run  with 
bare  neutral  cable 


new  type  service  entrance  cable.  Fof 
transformers  up  to  and  including  15 
kva.  we  use  a  two-conductor,  bare 
neutral  type  SCF  (Anaconda)  cable 
of  No.  4  wire.  Connections  to  the 
transformer  and  to  the  secondary  are 
made  using  a  solderless  clamp  type 
connector.  The  cable  is  held  to  the 
pole  by  means  of  straps.  Such  an 
arrangement  gives  a  compactness  of 
wires,  abolishing  their  swinging  in 
heavy  winds,  and  adds  to  general  ap¬ 
pearance  of  construction. 


53  Cycles  ■ 


'1,053  amp. 
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4,220  volh\  ''  ^-^385  volts 
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4,220  volts- 


"Primary  volts  at 
transformer  Ph  A-C 


26  Cycles 


>-£MA/\AAA/W^ - 


'‘-Secondary  volts  across  machine  466 


ywuj'mNmmNmmwi.j 


Primary  volts  across  machine  4.100 
(b) 


Before  and  after  adjusting  electrode  voltage  and  weld  pressure 

(at  Welding  transformer  on  No.  15  voltage  tap.  (b)  On  Xo.  2  voltage  tap. 
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All  500, 000-kva  G-E  metal- 
clad  switchgear.  Shipped 
assembled — received  com¬ 
plete,  ready  to  operate 


Almost  without  exception,  new  steel 
miils  are  installing  metal-clad  factory- 
assembled  switchgear  for  high-voltage 
circuits.  And  the  preference  of  steel 
men  for  G-E  metal-clad  not  only  con¬ 
tinues;  it  continues  to  grow!  They  recog¬ 
nize  that  this  type  of  switchgear  is  built 
for^  tough  service,  as  steel-mill  equip¬ 
ment  must  be  built  To  power  men  this 
should  be  significant— and  is  a  proper 
basis  for  the  selection  of  G-E  metal-clad. 
General  Electric  Co.,  Schenectady,  N.  Y. 


’typical  metal-clad  switch- 
showing  semi  flush 
mounting  of  instruments  and 
devices — practically  the 
standard  of  steel  mills  today. 


880-18 
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ELECTRIFI€ATn»\ 


iVeir  ideas  and  practices  in  industrial  electrification  as  presented  by 
industrial,  consulting  and  pouter  sales  engineers 


Coil,  Armature  Oven 
Cuts  Baking  Time 

A  reduction  in  coil  and  armature 
baking  time  from  nine  to  six  and 
seven  hours  has  been  effected  and  a 
proportional  reduction  in  operating 
costs  realized  by  the  installation  of 
a  modern  electric  baking  oven  at  the 
Wausau,  Wis.,  plant  of  the  Marathon 
Electric  Manufacturing  Company. 
Saving  in  time  effected  by  the  use  of 
this  oven  has  resulted  in  a  better 
production  schedule  in  the  factory 
and  has  made  possible  better  service 
on  rush  orders. 

Fresh  air  is  brought  up  to  oven 
operating  temperatures  of  225  deg.  F. 
before  entering  the  working  chamber. 
A  high  capacity  ventilating  system 


distributes  the  air  uniformly  in  the 
oven,  insuring  that  large  volumes  of 
the  air  come  in  contact  with  the  in¬ 
sulating  varnish,  thus  preventing  the 
occurrence  of  skin-dried  or  cooked 
coils.  Volatile  vapors  are  removed 
from  the  oven  rapidly  as  they  are 
formed. 

Use  of  systematic  oven  ventilation 
makes  operation  possible  at  consider¬ 
ably  lower  temperatures,  thus  cutting 
power  consumption  to  a  low  figure. 

Additional  saving  in  time  can  be 
effected  by  this  company  since  one 
compartment  of  the  two-compartment 
oven  may  be  operated  while  the  other 
is  being  loaded.  Also  since  each 
compartment  is  a  separate  unit,  it 
may  be  operated  at  a  different  tem¬ 
perature  than  the  adjoining  one.  Thus 
one  compartment  may  be  used  for 


Court ety  Detpatch  Oven  Co. 

Eleotrir  oven  cuts  roil  and  armature  baking  time  26  per  cent 


drying  coils  while  the  other  may  be 
used  for  baking  or  any  other  com- 
hination  that  fits  into  the  production 
requirements. 


Servicing 

Submerged  Motors 

The  procedure  of  a  leading  New 
England  repair  shop  (Electrical  In¬ 
stallation  Company,  Cambridge, 
Mass.)  in  handling  motor  rehabilita¬ 
tion  resulting  from  last  spring’s  floods 
is  of  interest  to  operating  engineers. 
Motors  which  have  been  submerged 
prior  to  being  received  at  the  shop  are 
first  washed  out  with  water  on  an  out¬ 
door  platform  for  one-half  hour  to  two 
hours  to  remove  silt  and  other  foreign 
matter.  They  are  then  heated  at  140 
to  150  deg.F.  in  a  steam  coil  oven  40 
ft.  long  X  4  ft.  wide  x  4  ft.  high,  with 
plywood  insulation  and  natural  draft, 
for  8  to  24  hours,  according  to  the 
condition  and  size  of  the  motor.  This 
is  followed  by  washing  the  coils  in 
place  with  naphtha  to  remove  residue 
oil  and  grease,  after  which  the  motor 
is  baked  in  a  gas  oven  for  8  to  48 
hours  at  a  temperature  of  235  deg.  F.. 
the  duration  depending  on  the  trend 
of  megger  readings.  Again  wash¬ 
ing  with  naphtha  follows  if  oil  bub¬ 
bles  out  of  the  insulation. 

The  entire  motor  is  next  dipped  in 
insulating  varnish,  baked  in  the  gas 
oven  from  8  to  14  hours  at  235  deg.F., 
after  which  the  air  gap  and  frame  are 
scraped  clean  and  the  windings  given 
a  finishing  spray  coat  of  insulating 
varnish.  The  insulation  of  the  wind¬ 
ings  to  ground  is  tested  by  megger  at 
each  stage.  Alternating-current  motors 
are  tested  from  windings  to  ground 
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So  you’re  going 

MODERN 


—which  means  more  than  scrapping  obsolete 
machines,  old-time  line  shafts,  and  ill-advised 
power-wasting  small  motors.  In  the  larger  sense, 
'’going  modern”  today  means  planned  produc¬ 
tion — scheduled  and  routed — and  part  of  that 
picture  is  Modern  Group  Drive.  This  newer  way 
of  transmitting  power  to  machines,  combining 
the  best  of  the  two  older  systems  (individual 
motor  drive  and  line-shaft  drive)  interests  every 
plant  executive  because  it  is  designed  for 
planned  production. 


'k  'k 

Modern  Group  Drive  calls  for  large  motors 
for  groups  of  machines  and  individual  motors 
where  required  for  single  machines.  With 
planned  production  this  newer,  more  efficient 
system  increases  production  and  cuts  costs.  Com¬ 
pared  to  individual  motor  drive  applied  to 
machines  indiscriminately  throughout  a  plant. 
Modern  Group  Drive  shows  savings  in  installa¬ 
tion,  operation,  maintenance  and  power  costs 
that  no  business  can  afford  to  lose. 


As  a  method  of  applying  motor-power  to  pro¬ 
duction  machines.  Modern  Group  Drive  is  in¬ 
herently  more  efficient  because  it  uses  larger 
motors  with  better  power  factor.  These  larger 
motors  cost  you  from  35%  to  85%  less  per  motor 
horsepower.  And  you  buy  less  motor  horsepower 
for  the  same  number  of  machines. 

SEND  FOR  FREE  BOOKLET 
Our  Red  Book  talks  your  language  and  tells 
with  pictures  and  brief  text  why  and  where 
Modern  Group  Drive  is  more  efficient  and 
economical.  Send  for  a  copy  today.  Case  studies 
are  also  yours  for  the  asking.  And  at  your  call, 
without  obligation,  are  Power  Transmission 
Counselors  throughout  the  country  who  co¬ 
operate  with  plant,  consulting  and  public  utility 
engineers  in  the  modernization  and  installa¬ 
tion  of  industrial  power  transmission  systems. 

POWER  TRANSMISSION  COUNCIL 

75  STATE  STREET  •  BOSTON,  MASSACHUSETTS 

A  research  association  of  producers  and 
distributors  of  power,  power  units  and  me¬ 
chanical  equipment  for  transmitting  power. 


MODERN  GROUP  DRIVE 


“the  new  efficient  and  economical  way  of  transmitting  power  to  machines 
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with  double  rated  voltage  plus  1,000 
and  direct-current  motors  are  tested  at 
1,000  volts  from  winding  to  ground. 
The  last  step  is  to  run  the  motor  light 
on  normal  voltage  for  fifteen  minutes 
to  one-half  hour.  Field  coils  are 
tested  for  current  and  voltage  drop 
and  armatures  of  direct-current  motors 
are  given  a  “growler”  test  and  mil¬ 
livolts  drop  to  ground  test.  End  bells 
and  bearing  chambers  are  cleaned  by 
“cooking”  them  from  30  minutes  to 
three  hours  in  an  electrolyte  tank  con¬ 
taining  a  special  solution  through 
which  current  from  a  6-volt  plating 
generator  is  passed,  the  iron  of  the 
end  bell  serving  as  a  positive  electrode 
and  a  copper  plate  as  a  negative 
terminal.  The  tank  temperature  is 
about  165  deg.F.  and  the  use  of  this 
“reversed”  electrolytic  process  frees 
the  end  bells  of  foreign  matter. 

Where  rewinding  of  coils  is  neces¬ 
sary  this  company  strips  by  special 
thin  blade  cutting  tools  driven  by  air 
hammer  instead  of  by  resorting  to  cold 
chisel  and  hand  hammer.  This  in¬ 
sures  clean  slot  ends  and  undamaged 
laminations.  Coils  are  w'oiind  on 
adjustable  link  winders  in  proper 
groups,  insuring  correct  shape  and 
size  of  coils  and  a  minimum  number 
of  soldered  joints.  Winding  is  by 
mesh-laid  coils,  with  varnished  cam¬ 
bric  between  each  coil  and  two  layers 
of  cambric  at  phase  points.  No  im¬ 
pregnation  is  attempted  until  the 
windings  are  thoroughly  dehydrated 
by  heating,  then  immersed  in  varnish 
and  baked,  the  process  being  repeated 
two  or  three  times.  Instead  of  a  melt¬ 
ing-on  compound  which  tends  to  soften 
under  overload  conditions,  resulting 
in  rough  finish,  a  varnish  base  com¬ 
pound  is  used  which  is  set  under  heat 
and  which  cannot  run. 

A  few  figures  as  to  the  cost  of  recon¬ 
ditioning  motors  exclusive  of  trans¬ 
portation  charges  to  and  from  the  shop 
in  connection  with  the  floods  in  New 
England  follow.  These  costs  to  the 
motor  user  are  based  on  1,200-r.p.m. 
frames  and  are  readjusted  as  required 
to  take  account  of  slower  speed  units 
of  larger  frames  and  rotors.  Alternat¬ 
ing  current  three-phase  motors,  Yo  to 
2  hp.,  1,200  to  1,800  r.p.m.,  SlO  each; 
3-hp..  SI 5;  5  hp.,  $17;  7.5-10  hp., 
$20;  20  hp.,  $25;  25  hp.,  $30;  50  hp., 
$1  per  hp.,  plus  $5  flat;  75  to  100 
hp.,  $1  per  hp.  flat.  Slower  speed 
motors  in  typical  cases  would  run  as 
follows:  35  hp.,  500  r.p.m.,  $75,  and 
50  hp.,  800  r.p.m.,  the  same.  A  100- 


hp.  motor  at  900  r.p.m.  would  cost 
about  $125  for  reconditioning.  Re¬ 
winding  is  not  included  in  these 
figures. 

Self-Contained  Roll 
Drive  Advantageous 

At  the  factory  of  Reed  &  Barton, 
Taunton,  Mass.,  various  motor  drives 
have  lately  been  modernized  to  secure 
the  benefits  of  more  positive  service, 
increased  clearance  in  the  vicinity  of 
productive  machinery,  greater  cleanli¬ 
ness  and  the  economies  resulting  from 
shutting  down  motors  when  certain 
units  are  not  in  use.  In  the  spoon 
shop  an  interesting  example  is  found 
of  a  direct-driven  grade  roll  with 
motor  mounted  inside  the  frame, 
working  beside  the  older  type  of  belt- 
driven  roll  for  similar  service.  The 
direct-drive  machines  were  made 
by  Standard  Machinery  Company, 
Auburn,  R.  I.,  and  belt-drive  ma¬ 
chines  by  Waterbury  Farrel  Foundry 
&  Machine  Company,  Waterbury, 
Conn.,  and  are  utilized  in  widening 
and  “grading”  spoon  blanks  by  pass¬ 
ing  the  stock  lengthwise  through  a 
combination  of  eccentric  and  cylindri¬ 
cal  rolls.  These  rolls  serve  to  vary  the 
thickness  of  different  portions  of  the 
spoon,  leaving  plenty  of  metal  at  the 


neck  to  provide  sufficient  strengtli.  and  I 
reducing  the  gage  of  the  central  part  I 
of  the  section  which  ultimatclv  be¬ 
comes  the  bowl.  Grading  aids  in  the 
shaping  of  the  handle  and  is  also 
applied  to  fork  strips  before  the 
blanks  are  stamped  out. 

The  latest  individually  powered 
rolls,  shown  at  the  right,  are  equipped  ! 
with  a  10-hp.,  550-volt,  threc-jihase 
motor  running  1,160  r.p.m.  and 
located  in  the  base  of  the  machine.  3 
Through  three  sets  of  gearing  and  a  ' 

1  to  1  herringbone  gear  connecting 
with  so-called  “wobbler”  shafts  driv-  1 1 
ing  the  rollers,  a  final  speed  of  only  ■ 
26  r.p.m.  is  obtained  where  the  stock  \ 
passes  through  the  mill.  The  required  ] 
tolerance  is  expressed  in  thousandths  ! 
of  an  inch.  Bearings  are  of  the  roller  1 
type  and  the  gearing  runs  in  oil.  The 
Reed  &  Barton  company  states  that 
the  individual  drive  provides  in¬ 
creased  power  and  sustained  energy 
input;  also  that  in  three  years’  service 
no  maintenance  costs  have  been  in¬ 
curred.  While  the  belt-driven  units 
gave  good  service  on  the  group  plan, 
their  over-all  compactness  was  less, 
and  gave  less  open  space  in  the  shop. 
The  protection  of  o]K*rators  by  screen¬ 
ing  exposed  gears  was  simpler  with 
the  individual  drive,  and  the  produc¬ 
tion  rate  was  perhaps  5  to  10  per 
cent  better  with  the  self-contained 
motor  layout. 


Group  vs.  individual  drive  of  grade  rolls 

“A”  shows  a  roll  of  the  belt-driven  type  and  “B’’  a  set  of  rolls  driven  by  a  10-bp. 
inclosed  motor.  Release  of  factory  space  and  simplification  of  drive  obtained  by 
mounting  the  motor  inside  the  frame  and  reducing  the  speed  from  1,160  to  26  r.p  ni- 
by  gearing  changes  in  oil  have  given  the  user  marked  advantages  In  power  economy 
and  steadiness  of  production. 
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You  can  reduce  iusulator 


breakage  to  a  miniuiuni 

Insulator  breakage — whether  accidental 
or  malicious — is  expensive,  but  it  is  also 
largely  avoidable.  In  many  cases  where 
the  ordinary  insulator  breaks,  Locke  In¬ 
sulators  continue  to  operate  unharmed, 
minimizing  maintenance  and  replace¬ 
ment  costs,  and  safe-guarding  your  lines 
against  expensive  outages. 

It  is  no  accident  that  Locke  Insulators 
are  so  much  stronger.  Their  high  re¬ 
sistance  to  breakage  is  the  direct  result 
of  years  of  intensive  ceramic  research. 

Nor  is  it  an  accident  that  Locke  Insu¬ 
lators  are  preferrt'd  by  so  many  utilities. 

Their  own  service  records  have  definitely 
shown  them  that  Locke  Insulators  are 
f^asier  to  handle,  save  time  and  give  addi¬ 
tional  years  of  satisfactory  service. 

!  LOCKEr 

PORCELAIN  INSULATORS 

LOCKE  INSULATOR  CORPORATION  BALTIMORE  MARYLAND 
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Discoveries,  proposals  and  developments  by  electrical  engineers 
and  scientists  in  the  field,  the  factory  and  the  laboratory 


three-wire,  220-volt  service.  At  that 
time  it  was  decided  to  change  all  pres¬ 
ent  two-phase,  four-wire  primaries  to 
three-phase  and  to  change  all  power 
banks  to  Scott  or  three-phase-two- 
phase  banks.  This  permitted  serving 
all  present  customers  with  two-phase 
A  unique  system  of  transformer  power.  It,  however,  involved  the 
connections  which  makes  it  possible  problem  of  serving  three-phase  motors 
to  supply  both  three-phase,  three-wire,  which  would  be  added  to  the  loads 
220-volt  and  two-phase,  four-wire,  of  existing  two-phase  power  custom- 

220-volt  service  simultaneously  from  ers.  Thus  it  became  necessary  to 

supply  both  two-  and  three-phase 
power  simultaneously. 

To  meet  this  condition  the  set  of 
connections  illustrated  was  developed 
and  a  five-wire  distribution  circuit  was 
run  to  all  businesses  requiring  both 
two-  and  three-phase  service.  This 
system  requires  the  addition  of  but 
one  feeder  wire  to  existing  two-phase, 
four-wire  circuits  and  one  transformer 
to  any  existing  Scott-connected  bank 
of  transformers.  The  only  special 
feature  required  on  standard  trans¬ 
formers  is  the  necessity  of  bringing 
out  the  center  tap  on  the  high-voltage 
side  of  the  winding  through  the  trans¬ 
former  case  with  a  standard  2,300- 
volt  bushing.  The  other  transformer 
in  the  Scott  bank  must  have  the  stand¬ 
ard  10  per  cent  tap  to  give  the  ratio 
of  ^/l.  If  this  standard  transformer 
has  the  14  per  cent  or  15  per  cent 
tap  it  should  be  used  in  order  to 
provide  better  voltage  balance. 

In  cases  where  motors  developed 
bad  starting  characteristics  due  to 
unbalanced  voltage  a  small  voltage 
illy  booster  was  connected  in  the  circuit 
nal  to  balance  the  voltage.  Motors  usually 
ur-  operate  satisfactorily  without  boosters, 
fer.  In  general,  standard  transformers  with  matic  weir  in 

lew  standard  taps  have  been  found  to  be  difficulty.  Th 

ing  satisfactory  for  all  operating  condi-  is  shown  in  1 

ise,  tions.  tration,  is  sail 


Transformers  Yield 
2-  and  3-Phase  Power 


Automatic  Flap  Weir 
Cuts  Flood  Damage 

Considerable  difficulty  was  experi¬ 
enced  by  operators  at  the  Wunderk- 
lingen  pumping  station,  Switzerland, 
in  removing  stop  logs  from  an  old- 
fashioned  weir  dam  during  periods  of 
high  water.  Frequently  the  logs  or 


By  H.  G.  HOCKMAN 

Michigan  Public  Service  Company, 
Cheboygan,  Mich. 


22001/. 

feeder 


To  2<P,2?OV 
eshstr  I  button 


To3*.??OV 

distribution 


Connection  delivers  both  two-  and 
thrcH^-phase  power  from  one  trans¬ 
former  bank  simultaneously 


Balanced  flaps  in  automatic  weir  drop 
down  on  advent  of  high  water,  thus 
relieving  flood  conditions 
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NEW  SECTIONALIZING  CUTOUT  DEVELOPED  — 
ISOLATES  OUTAGES  TO  RESTRICTED  AREAS 

Costs,  Troubles  and  Hazards 
On  Series  Street  Lighting 
Cireuits  Materially  Redueed 


Kearney  Series  Sectionalizing 
Cutout  Gains  Instant  Approval 
After  Field  Tests  Are  Made 


Kfsjximling  to  requests  from  the  fiehl 
that  something  he  done  aiH)iit  is4>lating 
outages  on  street  lighting  eireuits,  so  that 
long,  tedious  patrols  would  not  he  neces¬ 
sary  in  the  event  of  an  outage  during  a 
storm,  the  James  K.  Kearney  (a>r[M>ration 
has  designed  and  developed  a  new  cutout 
which  reihices  costs,  troubles  and  hazards 
on  series  street  lighting  circuits  commonly 
used  throughout  the  Lnited  States, 


connected  to  the  lower  contacts.  Two 
switch  blades  engage  the  upper  and 
1  ower  contacts  »)n  either  side  to  complete 
the  connections  from  the  main  circuit 
to  the  loop  circuit  for  normal  o|>eration. 
There  are  conne<-ted  across  the  main 
circuit,  in  the  manner  indicated,  a  gap 
and  fuse  link  which  are  in  series.  The 
gap  is  calibrated  to  break  down  at  a 
voltage  higher  than  the  h)op  circuit 
voltage  and  lower  than  the  open  circuit 
voltage  of  the  constant  current  trans¬ 
former.  The  auxiliary  switch,  which  in 
its  closed  position  provides  a  direct  con¬ 
nection  across  the  upper  main  terminals, 
is  restrained  in  its  open  position  during 
norma  1  operation. 

Vi  hen  an  open  occurs  on  the  loop 
circuit,  the  voltage  across  the  gap  im¬ 
mediately  increases  to  open  circuit  volt¬ 
age  of  the  constant  current  transformer. 
The  gap  then  sparks  over,  establishing 
a  circuit  through  the  fuse  link  which 
blows. 

As  this  happens  the  switch  blades, 
fuse  tube  and  spark  gap  assembly  are 


released  from  the  normal  operating  posi¬ 
tion,  leaving  the  circuit  connections  as 
shown  in  figure  3.  The  upper  and  lower 
contacts  are  no  longer  connected,  thus 
the  loop  circuit  is  completely  isolated 
electrically  from  the  main  circuit — and 
further,  the  auxiliary  switch  has  operated 
to  provide  a  straight  through  connection 
for  the  main  circuit. 

If  you  are  interested  in  greater  pro¬ 
tection,  less  hazards  and  increased  sav¬ 
ings  on  your  series  street  lighting  operat¬ 
ing  costs,  order  a  quantity  of  these  new 
cutouts — install  them — then  watch  the 
satisfactory  results. 


FOR  ISFORMATlOy  AyO  PRICES 

W'rSte  JAMES  R.  KEARNEY  CORP.,  4221  Clayton  Blvd,,  St.  Louis,  Mo. 


The  New  Kearney  Series 
Sectiunaluing  Cutout 


The  application  of  the  Kearney  Series 
Sivtionalizing  Cutout  to  a  series  circuit  is 
shown  by  figure  1.  Figures  2  and  3  show 
the  principle  w  hich  governs  the  operation 
of  the  cutout. 

Figure  2  shows  four  stationary  contacts, 
the  up|>er  two  of  which  have  connected  to 
th  em  the  incoming  and  outgoing  leads  of 
the  main  circuit.  Likewise,  the  incoming 
and  outgoing  leads  of  the  loop  circuit  are 


OPEN  CIRCUIT - 


LOOP  CIRCUIT 
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cost,  is  simple  in  construction,  reliable 
in  operation  and  requires  no  at¬ 
tendance. 

Eleven  flaps  (A)  working  independently  of 
one  another  comprise  the  moving  part  of 
the  weir.  Under  normal  conditions  of  flow 
the  flaps  are  pressed  slightly  against  the 
stops  (H)  by  the  torque  exerted  by  the 
counterweights  (J)  acting  on  the  quadrant 
(C).  This  pressure  is.  however,  limited 
in  such  a  way  that  a  rise  in  water  level 
in  the  head  race  exerts  sufficient  hydraulic 
pressure  on  the  planking  to  cause  turning 
of  the  flaps  against  the  torque  exerted  by 
the  counterweights.  When  the  flaps  are 
completely  turned  down  the  surface  of  the 
planking  (D)  lies  in  the  same  plane  as  the 
crown  of  the  dam.  Floodwater  can  then 
flow  over  the  whole  width  of  the  weir.  The 
river  may  be  imftounded  to  1.15  ft.  for  a 
width  of  94  ft.  with  the  aid  of  the  flaps. 

Suitable  dimensioning  of  the  coun¬ 
terweights  makes  it  possible  for  any 
number  of  flaps  to  be  turned  down 
one  after  another  or  simultaneously 
so  that  fish,  wood,  foliage,  etc.,  can 
be  led  off  at  any  desired  part  of  the 
weir. 

This  weir,  which  was  described  in 
Escher-Weiss  News  (Swiss)  was  put 
in  service  in  1934  and  has  given  com¬ 
pletely  satisfactory  service  under 
medium  and  high  water  conditions. 
The  highest  rise  of  water  for  w'hich 
weirs  of  this  type  have  been  built 
up  to  the  present  time  is  2.5  ft.,  the 
width  of  the  river  being  about  165  ft. 


return  circuits  of  the  potential  and  in-  not  included  in  the  scheme  as  shown, 
sulating  transformers  are  from  the  It  is  obvious  that  proper  location  of 
cathode  of  the  tube  A.  The  phase  such  units,  selection  of  their  values 
relationship  of  the  voltages  on  the  and  choice  of  vacuum  tubes  for  their 
grid  and  plate  of  this  tube  is  such  that  operating  characteristics  can  result  in 
reversal  of  energy  in  the  line  allows  a  directional  relay  to  fit  almost  any 
sufficient  plate  current  to  flow  to  close  desired  requirements. 

A  reverse  power  relay  of  the 
thermionic  type  was  placed  in  service 
to  determine  the  life  characteristics  of 
vacuum  tubes  under  actual  service 
conditions.  After  21/0  years  of  service 
tbe  relay  showed  no  apparent  signs  of 
deterioration,  the  vacuum  tube  charac¬ 
teristics  remained  constant  during  the 
test.  Another  point  of  interest  is  the 
tube  life  indicator  circuit.  The  circuit 
consists  of  an  alarm  circuit  which  is 
operated  when  deterioration  occurs  in 
the  tubes.  This  circuit  is  not  shown 
on  the  diagram  as  this  article  was 
written  primarily  to  show  the  operat¬ 
ing  principle  of  the  relay. 


Line 


Electron  tubes  make  a  reverse 
power  relay 


the  contacts  of  relay  DR.  Reduction  • 

of  grid  potential  caused  by  station  bus 

voltage  being  pulled  down  by  a  fault  Silliplc  DcvicC 
and  simultaneous  rise  of  plate  poten-  ^ 

tial  caused  by  beavy  line  fault  current  Prevents  Accidents 

results  also  in  plate  current  and  opera-  ^  ^  i  • 

,  ,  y  ,  .  Urdinarv  spring-tvpe  clothespins 

tion  ot  the  relay  under  conditions  in  i-r  j  '  u  j  •  .  j  u  -i 

...  ...  ,  .  ,  f  iiiodified  as  shown  and  painted  a  brii- 

which  an  induction  relav  might  tail  ^  ,  ,  .  ,  ,  , 

liant  red  are  being  used  as  part  ot 

to  operate.  systematic  safety  plan  by  the  Puh- 

The  remaining  elements  in  the  circuit  He  Service  Electric  &  Gas  Conipanv 
scheme  as  shown  are  for  adding  the  time  hi  •  t 

delay  feature  to  the  relay  operation.  Direct  ^he  attention  of  repaiinicn  to 

current  positive  potential  from  a  simple  substation  compartments  bousing  ener- 
voltage  divider  is  applied  to  the  plate  of  •  ^  Pniiinnient 

vacuum  tube  B  through  the  trip  relay  IR.  .t,,  ^  .P  r  ’  .  i 

The.  grid  of  this  tube  is  held  normally  These  safety  pins  are  snapped 

negative  in  relation  to  the  cathode  by  their  |o  the  compartment  latch  bv  the  sta- 
connections  to  the  voltage  divider.  Con-  .  ,  i  ,  i  ”  , 

nected  between  the  grid  and  cathode  is  a  operator  and  must  be  removed 

tank  condenser,  TC.  The  second  secondary 

of  the  insulating  transformer  is  connecte*!  | 

directly  across  the  rectifier  tube,  D,  with  ^1'  -  | 

positive  and  negative  taps  on  the  two  sides  ;  .  I  • 

of  a  resistance,  R,  in  the  plate  leg,  con-  .  "  f 

nected  respectively  to  the  grid  and  cathode 
of  tube  B,  the  positive  grid  connection 
being  through  the  contacts  of  relay  DR. 

Thus,  when  relay  DR  closes,  a  positive 
potential  is  introduced  into  the  grid  circuit 

of  the  tube  B,  and  the  magnitude  of  '  %  '■ 

that  potential  is  a  direct  function  of  the  » 

current  in  the  line.  Inversely  dependent  on  .  V  '  j 

this  magnitude  is  the  time  required  to  re-  ■  •  *  I- 

verse  the  charge  in  the  tank  condenser  and  Safety  pin  attached  to  compart- 
to  make  the  grid  of  the  tube  5  positive  indicates  energized 

when  this  occurs,  plate  current  nows  in  n 

and  the  relay  TR  closes,  actuating  the  equipment 

switch-tripping  mechanism.  The  diagram 

thus  shows  a  reverse  current  relay  scheme  before  it  is  possible  to  open  the  door, 
with  inverse  time  delay  that  includes  no  ^  ^  j  that  me- 

mechanical  operations  except  two  simple  .  i  •  .  t  " 

and  very  light  relay  closures  and  that  will  cnanics  working  in  adjacent  compsrt- 

function  in  the  condition  of  very  low  bus  rnents  would  contact  the  energized 

voltage  caosed  by  a  fault.  equipment  in  the  belief  that  it  was 

The  circuit  employed  in  actual  use  “dead.” 
is,  of  course,  more  elaborate  than  A  simple  device  such  as  this  pro- 
the  simple  scheme  of  essential  ele-  vokes  that  “second  thought”  (»n  the 

ments  shown  in  the  diagram.  For  part  of  the  workmen  which  often 

clarity  of  description,  certain  neces-  means  the  difference  between  a  good 
sary  resistances  and  capacitances  are  and  a  bad  safety  record. 


Electrons  Operate 
Directional  Relay 

By  R.  1.  WARD 

Testing  I.nborator.v, 

Commonwealth  Edison  Company,  Chicago 

Under  severe  fault  condition,  volt¬ 
age  on  a  station  bus  may  be  pulled 
so  low  as  to  prevent  the  functioning 
of  reverse  power  relays  of  the  induc¬ 
tion  type  which  depend  on  the  rela¬ 
tionship  between  potential  and  cur¬ 
rent  for  operation.  Yet  it  is  under 
such  conditions  that  it  is  most  neces¬ 
sary  for  directional  power  relays  to  go 
into  action.  To  avoid  this  inherent 
defect  of  the  induction  relay  there 
has  been  devised  a  new  thermionic 
directional  power  relay  whose  general 
scheme  is  disclosed  in  the  accompany¬ 
ing  diagram. 

The  grid  of  the  vacuum  tube,  A,  is 
connected  to  one  side  of  a  potential 
transformer  on  the  station  bus.  The 
plate  of  this  tube  is  tied  through  the 
relay  DR  to  one  terminal  of  a  double 
secondary  insulating  transformer 
whose  primary  is  energized  by  a  cur¬ 
rent  transformer  on  the  line.  The 
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L-M  Transformers  are  built  to  “take  it“.  Heavy  insula¬ 
tion  plus  coordinated  stud  type  bushings  guard  against 
lightning.  Sturdy  coils  stand  up  under  short  circuit 
stresses.  Rectangular  core  type  construction  decreases 
burnout  danger.  Every  part,  from  core  to  sheet  steel 
tank,  is  rugged  .  .  .  built  for  long  life  and  low  main¬ 
tenance.  See  the  cutaway  L-M  Transformer  next  time 
your  L-M  salesman  calls.  .  .  .  Write  for  Catalog  T-2. 

MATERIASCa 

SOUTH  MILWAUKEE.  WISCONSIN.  U.  S.  A. 


DISTRIBUTION  TRANSFORMERS 
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ISew  ideas  and  practices  in  selling  electrical  equipment  and 
service  to  industrial,  commercial  and  domestic  customers 


nation  in  the  boxing  ring  provided  by 
this  unit  is  about  300  ft.-candles, 
remarkably  free  from  shadows. 

Better  lighting  has  been  attained  at 
the  University  of  Maryland  by  the 
process  of  actual  demonstration  and 
making  surveys  of  lighting  jobs.  The 
authorities  and  the  athletic  coaches 
were  shown  that  the  best  lighting  jobs 
would  be  obtained  by  using  the  system 
as  shown  in  the  illustration.  The 
land.  College  Park,  Md.  Here  are  author  designed  the  complete  lighting 
installed  1,000-watt  prismatic  glass  job  and  wrote  all  the  necessary  speci- 
units  on  14-ft.  centers  at  a  height  22  fications  for  the  completed  lighting 
ft.  from  the  floor,  giving  an  intensity  installation.  Engineering  service  was 
of  50  ft.-candles.  In  addition  to  this,  then  rendered  on  the  actual  installa- 
a  special  boxing  ring  lighting  unit  tion  to  insure  a  completely  satisfac- 
is  installed  which  uses  nine  1,000-  tory  lighting  job.  The  resultant  in¬ 
watt  units  on  a  steel  frame  which  may  stallation  proved  to  be  very  satisfac- 
be  hoisted  out  of  the  way  by  means  tory,  the  authorities  being  so  well 
of  a  winch,  thereby  clearing  the  pleased  that  they  in  turn  called  for 
gymnasium  for  basket  ball.  Illumi-  information  on  every  lighting  project 


Modern  Gym  Lighting 
Nets  50  F.-C.  on  Floor 


at  the  University  of  Maryland.  The 
result  has  been  ihat  better  and  more 
adequate  lighting  is  obtained  in  all 
newly  constructed  buildings  at  this 
institution. 


By  AKSEL  KNUDSTRUP 

Lighting  Engineer  Potomac  Electric  Power 
Company,  Washington,  D.  C. 


Rural  Lighting  Free 
of  Some  Handicaps 

By  LAWRENCE  C.  PORTER 

In  Charge  of  Rural  Lighting,  Nela  Park, 

General  Electric  Company,  Cleveland 

We  are  entering  an  era  of  rapid  ex¬ 
pansion  of  electric  service  in  rural 
territories.  During  1936  the  utilities 
will  spend  approximately  $50,000,000 
for  rural  electrification.  Their  new 
lines  will  serve  approximately  157,000 
new  rural  customers.  Farm  co-opera¬ 
tives  are  building  lines  to  serve  60,000 
more  customers. 

Most  of  the  farmers  whose  homes 
and  barns  will  be  wired  this  year  have 
previously  used  kerosene  lamps.  They 
do  not  realize  the  fact  that  lamps 
having  the  high  brilliancy  of  the  tung¬ 
sten  filament  and  thousands  of  lumens 
output  instead  of  ten  or  fifteen  cannot 
be  handled  like  the  old  kerosene  lamp. 
Neither  do  they  realize  the  advantages 
to  be  gained  from  the  use  of  higher 
wattage  lamps  properly  used  and 
equipped  with  eflScient  shades  and 
reflectors. 

These  new  customers  are  intelligent 
and  progressive.  They  are  anxious  to 
learn.  While  they  may  not  be  able 
to  afford  all  or  the  best  of  electrical 
equipment  immediately,  there  is  so 
little  difference  in  cost  between  medi¬ 
ocre  and  the  best  of  lighting  that  most 
of  them  can  and  will  install  the  best 
provided  some  one  tells  them  what 
that  is  and  where  and  how  to  get  it* 

The  lighting  industry  has  a  great 


Even  illumination  of  50  ft.-randles  is  attained  on  gymnasium  floor  with 
units  mounted  at  22  ft.  Note  boxing  ring  unit  in  retracted  position 
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A 

Complete 

Classified 

Index 

of 

the  products 
of 

3500 

Electrical 

Manufacturers 


Looking  for  an  electrical 
product?  If  you  are,  you 
can  learn  who  makes  it 
quickly  in  the  Buyers  Ref¬ 
erence  Number  of  Elec¬ 
trical  World.  Or  if  you 
know  only  the  manufac¬ 
turer’s  name  or  the  trade 
name,  the  Trade  Name  and 
Company  Index  in  this 
tame  volume  will  answer 
your  needs  in  a  jiffy. 

In  addition,  you  will  find 
the  Product  Exhibit  Section 
most  helpful  in  locating 
branch  offices,  warehouses, 
etc. 

This  handy  guide  to  every¬ 
thing  electrical  should 
prove  quite  helpful  in  plan- 
ning  your  1937  purchases. 

ELECTRICAL  WORLD 

330  West  42nd  St.,  New  York,N.Y. 

H*<ul^$$srUrt  for  Bvfrytkimg  EU€triC4d 


a 


‘(BAIS-20) 


HERE'S  THE  MOST 


ALERT  WATCHMAN 


YOUR  MONEY  CAN  HIRE.^ 


Let  Superior  Meter 
Enclosures  watch 
over  your  revenue. 

Put  your  naked  meters  in 
Superior  Enclosures.  Dis¬ 
courage  current  diversion 
— Eliminate  tire  and  safety 
hazards — treat  your  meters 
like  you  do  your  cash  and 
records  —  Lock  'em  up. 


Our  business  is  to  help  you  get  paid  for  all  energy  con¬ 
sumed.  "Ask  and  ye  shall  receive"  A  "Compact 
Enclosure  Bulletin". 


Superior  Switchboard  &  Devices  Co. 

Canton,  Ohio 


*Been  at  it  Since  1920 
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opportunity  in  the  rural  field.  It  does 
not  have  to  start  off  with  inadequate 
wiring,  nor  with  poor  equipment,  and 
then  work  hard  to  try  to  improve  it. 
Today  it  is  well  known  what  good 
lighting  consists  of  and  there  is  plenty 
of  moderately  priced  equipment  avail¬ 
able  to  produce  it.  Instead  of  the  25- 
and  40-watt  lamps  which  the  farmer 
probably  contemplates,  100-  and  150- 
watt  Better  Sight  lamps  can  easily  be 
sold  the  farmer  when  their  advantages 
are  understood  by  him. 

There  are  on  the  average  30  lamps 
on  each  farm.  Multiplying  this  by 
the  number  of  farms  that  will  be  con¬ 
nected  to  high  line  service  in  1936  we 
contemplate  some  6,500,000  new  lamp 
sockets  this  year  that  may  be  equipped 
with  25-  or  100-watt  lamps.  Which 
shall  it  be? 

In  addition  to  the  lamps  used  for 
lighting  these  newly  wired  farms 


there  is  a  large  potential  field  for  ad¬ 
ditional  lighting  load  in  greenhouses, 
roadside  vegetable  stands,  gas  sta¬ 
tions,  floodlighting  for  night  work  on 
the  farm,  etc.  The  field  for  plant- 
lights,  sunlamps,  infrared  lamps, 
lighted  insect  traps,  etc.,  in  these  rural 
homes,  in  dairies,  poultry  farms,  etc., 
is  almost  untouched.  Their  load¬ 
building  possibilities  are  fully  as 
great  as  that  of  much  of  the  more 
expensive  equipment,  and  they  are 
more  easily  sold  on  account  of  their 
lower  cost. 

Adds  500  Hp.  in 
Air  Conditioning 

Air  conditioning  is  assuming  in¬ 
creasing  importance  as  a  load  builder. 
An  example  is  seen  in  the  accompany¬ 
ing  table  of  47  such  installations  taken 


on  during  the  first  eight  months  of 
1936  by  the  Florida  Power  &  I.ight 
Company  in  its  Miami  area. 

Theatres  lead  in  magnitude  of  in¬ 
dividual  loads,  those  here  listed  rang¬ 
ing  from  48  to  80  hp.,  and  from  1.7 
to  8.7  hp.  per  hundred  seats,  with  an 
average  of  6.5  hp.  per  hundred  s('ats. 
Drug  stores,  banks  and  hotels  are  also 
seen  to  be  good  prospects.  Residence 
loads  are  small,  generally  less  than 
one  horse-power,  and  in  the  light  of 
the  stated  floor  areas  they  seem  to  be 
confined  to  single  rooms,  but  they  are 
relatively  numerous.  One  installation 
out  of  every  four  is  in  that  class. 

Omitting  five  residences,  two  offices 
and  one  drug  store,  for  which  figures 
are  not  given,  the  table  accounts  for 
469  hp.  of  new  connected  load. 

The  population  in  the  Miami  area 
is  approximately  125,000,  with  a 
large  seasonal  fluctuation. 


Air-Conditioning  Loads  Taken  on  During  First  Eight  Months  of  1936,  hy  Florida  Power  &  Light  Co. 


Ute  or  Businesa 


Iiwtr.  room. . . 
Residence .... 
Funeral  home. 
Residence _ 


Residence. . . . 
General  office. 
Privste  offices. 
Retail  store. . . 


Bank . 

Residence . 

^paratus  room. 
Theater . 


Ladies  apparel . 

Residence . 

Residence . 

Bank . 


Residence. . .. 
Private  office. 
Private  office. . 
Residence _ 


General  office. . . 

Drug  store . 

Operating  room . 
Shoe  store . 


Residence . 

Kitchen  pantry . 

Hotel  rooms  and  bar. 
Residence . 


Grocery  store. 

Drugstore _ 

Night  dub.... 
Men's  shop. . . 


General  offices . 
General  offices . 
General  offices . 
Residence . 


Residence . 
Residence. 
Residence. 
Theater. . . 


Private  office. 
Residence. . . . 
Drugstore.... 
Bar . 


-August... . 
September. 
October. .. 
October. .. 


Residence . !  October _ 

Office . I  .\piil . 

Theater . i  .\ug:u8t . 


Month 

Instal. 

Comp. 


Jan.. . . 
Jan.. . . 
Jan.. . . 
April... 

April . . . 
May.. . 
August 
July. . . 


July. . . 
July. .. 
August. 
May.. . 


June. 

July. 

July. 

July. 

July. 

July. 

July. 

July. 


July . 

August... . 

July . 

September. 


August... . 

July . 

SeptemW. 

September. 


August.... 

September. 

September. 

September. 

September. 
August.. .. 

July . 

July . 


April. 

April. 

April. 

July.. 


Type  System 


Unit. . . . 
Unit. . . . 
Unit. . . . 
Central . 


Unit. . . . 
Unit. . . . 
Central . 
Central . 

Central . 
Unit. . . . 
Central . 
Central . 


Central . 
Unit. . . . 
Unit. . . . 
Central . 


Unit. 

Unit. 

Unit. 

Unit. 


Central . 
Central . 
Unit. . . . 
Unit.... 


Unit . 

Unit . 

Unit  and  Cent . . 
Central . 


Central . 
Central . 
Central . 
Central . 


Unit. 

Unit. 

Unit. 

Unit. 


Central . 
Central . 
Central . 
Central. 


Unit.... 
Central . 
Central . 
Central . 


Central . 
Unit . . . . 
Central . 


Functions 


Space  Served 


Floor 
Area, 
Sq.  Ft. 


140 

16.S 

859 


465 

378 

1,800 

560 

180 

'7,6M 

1,260 

288 

128 

9,330 

150 

96 

140 

150 

4,670 

3,150 

225 

1,010 

150 

110 


3,300 


5,190 

2,700 


4,664 

3,335 

900 

608 


6,510 

200 


1,750 

1,093 

'9,366 


Vol.  C, 
Cu.  Ft. 


11  2 
16  8 
68  5 


58.8 
36  0 

270.0 

101 

16.2 

138  " 

176 

26 

11  5 
186  6 

13  5 
9.6 

12  6 
13  5 

550  0 
441  3 
22  5 
151  0 

13  5 

no 

’299  5 

622.8 
405.0 


$28  4 

27.5 
90  0 
60.8 


1,500 

17 

99.0 
'2i9.6 
98  0 
3,666  " 


Seats 


865 


1,016 


1,224 


Max. 

Cooling 

Load, 

Btu./Hr. 


23,500 

6.200 

7,000 

15,325 


15,000 

13,824 

52,873 

28,110 

6,000 

58,000 

684,150 

53,000 


392.000 

7,600 

7,000 

7.400 
7,600 

155,000 

240,000 

11,000 

77,500 

7,500 

8.400 
192,000 
98,400 

171,790 

145,160 

384,000 

187,820 

20,155 

39,600 

12,200 


585,534 

6,000 


126,290 

33,600 

■762'.6i6 


Refrigeration 

Water  Supply 

Hp. 

City 

Wells 

Cooling 

Tower 

Elec . . . 

2  00 

2.12 

Evap.  cond. . . . 

Elec . . . 

0  63 

0.75 

Air  cooled . 

Elec . . . 

0  63 

0.75 

Air  cooled . 

Elec . . . 

1  62 

2  0 

Air  cooled . 

Elec . . . 

1  50 

2.0 

SJec . . . 

1  62 

2.0 

Air  cooled . 

Elec . . . 

1  50 

1  50 

X 

Elec... 

5  00 

9.25 

X 

Elec . . . 

2  42 

3  01 

Evap.  cond .... 

Elec . . . 

0  58 

0  50 

X 

Elec. . . 

5  00 

6  00 

X 

Elec . . 

53.00 

60  00 

Evap.  cond . . 

Elec. . . 

4.90 

6  00 

X 

Elec . . . 

0  63 

0.75 

Air  cooled . 

Elec . . . 

0  63 

0  75 

Air  cooled . 

Elec. . . 

31.60 

33  00 

Evap.  cond . 

Elec... 

0  75 

0  75 

Evap.  cond . . 

Elec. . 

0.75 

0.75 

Evap.  cond . 

Elec . . . 

0  75 

0  75 

Evap.  cond . 

Elec . . . 

0.75 

0.75 

Evap.  cond . 

Elec . . . 

12  50 

11.50 

Evap.  cond _ 

Elec . . . 

20  00 

Economiser. . . . 

Elec... 

0.75 

0.75 

Evap.  cond . 

Elec . . . 

7.50 

7.75 

Evap.  cond . 

Elec . . . 

0.75 

0.75 

Evap.  cond . 

0  75 

0  75 

Elec. . . 

17  80 

X 

Elec. . . 

7.40 

Evap.  cond . 

Elec... 

15.00 

16.50 

X 

Elec . . . 

16  50 

16.50 

X 

E  AG. 

13  33 

X 

Elec . . . 

16  50 

16  50 

X 

Elec . . . 

1.16 

1.50 

Air  cooled . 

Elec. . . 

4.50 

4  50 

Evap.  cond  .  . 

Elec . . . 

1  50 

1  50 

Air  cooled . 

Elec . . . 

mm 

miiii 

Hiitl 

Elec . . . 

45  00 

MM 

X 

Elec . . . 

0  50 

■■ 

X 

11  50 

X 

3  14 

. 

Economizer . 

HRyKril 

Comp. 

Load, 

Hp. 


2.17 
0.77 
0  77 
3  33 

2  02 
2  01 
1  62 
10  00 

3  21 
0  52 
8  00 

72  00 

6  50 
0  77 
0  77 

40.67 

0  77 
0  77 
0  77 
0.77 

13.67 
23  62 

0  77 
8  12 

0  77 
0.77 
25  6;i 
8.42 

17  50 
17  50 
2500 
17  25 

1  75 

4  62 

2  00 


48  00 


12  .50 
3  29 
SO  00 
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A  (J^ESSAGE 
TO  FRIGIDAIRE  DEALERS 
AND  SALESMEN 


DEEP  SENSE  of  appreciation  prompts 
us  to  address  this  public  message  to 
the  Frigidaire  Selling  Organization  : 

In  1936,  you  achieved  the  greatest  sales 
success  in  the  entire  history  of  the  refrig¬ 
eration  industry. 

During  the  first  six  months,  you  sold 
more  Frigidaires  than  during  the  entire 
year  of  1935,  or  any  other  year. 

And  your  rapid  pace  never  slackened. 
Week  after  week,  month  after  month, 
right  through  the  year,  you  continued  to 
pile  up  new  selling  records. 

A  few  short  months  ago,  we  were  proud 
that  Frigidaire  had  sold  one  and  one-quarter 
million  more  mechanical  refrigerators  than 
any  other  manufacturer.  But  now,  because 
of  your  untiring  efforts,  Frigidaire  can 
point  with  even  greater  pride  to  a  margin 
of  leadership  of  over  one  and  one -half 
million  refrigerators. 

We  helped  you,  of  course.  We  gave  you 
the  Frigidaire  with  the  Meter- Miser,  a 
product  conceived,  designed  and  built  W'ith 
a  single  unwavering  aim — to  meet  all  jive 
standards  for  refrigerator  buying.  We  gave 
you  carefully-prepared  “Buy  on  Proof” 


selling  plans,  specially  geared  to  the  mar¬ 
keting  problems  of  all  three  major  selling 
seasons.  We  gave  you  the  backing  of 
dynamic,  sales-compelling  advertising. 

But  to  all  these  ingredients  of  success 
you  added  one  that  was  most  important 
of  all .  .  .  one  that  is  the  essence  of  a  win¬ 
ning  campaign :  Your  Own  Resourceful 
and  Aggressive  Activity. 

Together,  W'e  have  fulfilled  the  promise 
“You  can  do  better  wdth  Frigidaire  in  1936” 
We  are  w'orking  now  to  make  1937 
a  greater  year  for  Frigidaire  Selling  Men. 
Soon  you  will  have  new  and  more  salable 
products,  a  revolutionary  improve¬ 

ment  that  will  he  the  talk  of  the  industry  and 
instantly  capture  the  imagination  of  the  buying 
public.  Backing  up  these  amazing  products 
will  be  a  new,  forceful  sales  and  advertis¬ 
ing  program,  to  help  you  harvest,  once 
again,  an  even  larger  volume  of  sales  and 
earnings  with  Frigidaire. 

Together,  we  have  fulfilled  the  promise 
“  Y ou  can  do  better  with  Frigidaire  in  1936!’ 
The  opportunity  and  the  means  are  now 
at  hand  to  fulfill  another  promise:  “You 
will  do  still  better  with  Frigidaire  in  1937.” 


FRIGIDAIRE  DIVISION 

General  Motors  Sales  Corporation 
Dayton,  Ohio 
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of  numerous  technical  articles.  He 
will  continue  as  a  director  of  the 
North  American  Company. 


E.  F.  Jefife  Elected 
Edison  Vice-President 

E.  F.  Jeffe  was  elected  last  week 
a  vice-president,  sales  department,  of 
the  New  York  Edison  Company,  Inc., 
accordir^g  to  an  announcement  by 
Frank  W.  Smith,  president.  Mr.  Jeffe 


F.  W.  Doolittle  Relinquishes 
Duties  as  Utility  Executive 

Frederick  W.  Doolittle,  who  retired 
from  executive  work  with  the  North 
American  Company  on  December  1 
(Electric  World,  November  28, 
page  13),  first  became  identified  with 


►  Prof.  Walter  J.  Seeley  of  Duke 
University  was  elected  chairman  of 
the  North  Carolina  jsection  of  the 
American  Institute  of  Electrical  En¬ 
gineers  at  the  recent  autumn  meeting 
of  this  section  in  Charlotte.  Otto 
Meier,  Jr.,  also  of  Duke  University, 
was  named  secretary-  treasurer. 


►  John  Bankus,  for  many  years  elec¬ 
trical  engineer  for  Portland  General 
Electric  Company,  Portland,  Ore.,  has 
been  appointed  assistant  chief  engi¬ 
neer.  Mr.  Bankus  has  been  with  the 
company  since  1921,  holding  the  titles 
of  assistant  engineer  and  electrical 
engineer.  Prior  to  that  time  and  after 
his  discharge  from  the  army  in  1918 
he  worked  on  construction  for  the 
Northwestern  Electric  Company  for 
one  year  and  for  the  Crown  Willa¬ 
mette  Paper  Company  for  one  year. 


was  formerly  assistant  vice-president, 
sales  department. 

He  joined  the  Brooklyn  Edison 
Company  as  commercial  engineer  and 
assistant  manager  of  the  commercial 
engineering  bureau,  serving  in  that 
capacity  until  1917. 

Following  military  service  he  re¬ 
turned  to  the  Brooklyn  Edison  Com¬ 
pany,  but  resigned  in  1923.  The  fol¬ 
lowing  year  he  managed  the  Brooklyn 
Industrial  Exposition  and  served  as 
sales  manager  of  the  Kenyon  Rubber 
Company.  In  1925  he  engaged  in 
engineering  practice  as  president  of 
E.  F.  Jeffe,  Inc.,  continuing  until  he 
joined  New  York  Edison  in  1932. 


the  North  American  System  in  1916 
as  consulting  engineer  for  its  Wiscon¬ 
sin  subsidiaries.  Since  1923  he  has 
been  vice-president  and  a  director  of 
the  North  American  Company  and  an 
officer  and  director  of  subsidiary  and 
affiliated  companies. 

He  was  formerly  a  member  of  the 
engineering  faculties  of  the  Universi¬ 
ties  of  Illinois,  Colorado  and  Wiscon¬ 
sin.  He  assisted  in  the  development 
of  the  technical  w'ork  of  the  Public 
Utilities  Commission  of  Wisconsin 
shortly  after  its  organization  and  of 
the  first  public  utility  commission  in 
the  State  of  Illinois.  From  1914  to 
1916  he  was  the  director  of  the  Bureau 
of  Fare  Research  of  the  American 
Electric  Railway  Association. 

Mr.  Doolittle  is  a  member  of  en¬ 
gineering  and  scientific  societies  and 
is  the  author  of  a  textbook  “Cost 
of  Urban  Transportation  Service”  and 


IN  NOAH’S  ARK— Charles  A.  Col¬ 
lier,  vice-president  Georgia  Power 
Company,  proved  himself  as  sharp 
a  shooter  with  a  pistol  as  he  is 
with  company  sales  problems  on 
a  recent  fishing  trip  on  the  St. 
Johns  River  near  Palatka,  Fla.,  on 
the  houseboat  Noah’s  Ark 


►  George  H.  Jump,  engineer  at  Gen¬ 
eral  Electric  Company’s  Buffalo  of¬ 
fice,  has  been  appointed  New  England 
district  engineer  for  the  companv  with 
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Ys^elvinator  cuts  the 


cost  of  better  living 


The  keynote  of  the  Kelvinator  pro¬ 
gram  for  1937  will  be — “Kelvinator 
Cuts  the  Cost  of  Better  Living”. 

In  a  few  short  weeks  you  will  learn 
about  the  program. 

It  will  be  welcomed  by  millions  of 
families  throughout  America. 

It  will  reach  the  people  in  your 
city,  your  town,  your  village. 


standards  of  American  living. 

It  will  make  possible  for  the  man  of 
average  income  such  luxury  as  has  only 
been  dreamed  of  by  the  millionaire. 

It  will  present  an  opportunity  to 
salesmen,  specialty  dealers,  department 
and  furniture  stores,  public  utilities, 
such  as  has  not  been  known  before. 

You  will  want  to  know  about  it. 


It  will  herald  a  renaissance  in  the  You  will  want  to  be  part  of  it. 


KELVINATOR  CORPORATION 

Detroit  •  Michigan 
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headquarters  in  Boston.  R.  A.  Jones 
of  the  G.  E,  Syracuse  office  goes  to 
Buffalo  as  engineer  and  Carl  E.  H. 
Von  Sothen,  engineer  of  the  Schenec¬ 
tady  local  office,  has  been  transferred 
to  Syracuse. 

►  E.  L.  Farquh ARSON,  formerly  head 
of  the  home  laundry  equipment  di¬ 
vision  of  the  General  Electric  Supply 
Corporation,  Boston,  Mass.,  has  been 
made  sales  manager  of  the  division 
of  that  name  for  Landers,  Frary  & 
Clark,  with  headquarters  at  New  Brit¬ 
ain,  Conn.  He  has  been  succeeded  at 
Boston  by  Jerome  Grannis. 

►  H.  Benjamin  Smith  has  been  ap¬ 
pointed  New  England  sales  manager 
of  the  Colt’s  Patent  Fire  Arms  Manu¬ 
facturing  Company,  succeeding  the 
late  Daniel  Fitts.  Mr.  Smith  has 
been  senior  sales  representative  in 
the  Boston  office  and  will  continue  to 
make  his  headquarters  in  that  city. 

^  C.  R.  Phenicie,  vice-president  of 
the  Wisconsin  Public  Service  Corpo¬ 
ration,  has  been  elected  a  director  of 
that  utility  and  of  the  Menominee  & 
Marinette  Light  &  Traction  Company 
to  suceed  R.  J.  Graf,  Chicago,  re¬ 
signed.  Mr.  Phenicie  has  been  asso¬ 
ciated  with  the  utility  in  Green  Bay, 
Wis.,  since  1911.  He  was  appointed 
vice-president  in  1916. 


P.  S.  Millar  Elected  Head 
of  U.  S.  National  Committee 

At  the  annual  meeting  of  the  United 
States  National  Committee  of  the  In¬ 
ternational  Commission  on  Illumina¬ 
tion,  held  in  New  York,  November  13, 
P.  S.  Millar  of  the  Electrical  Testing 


Laboratories,  New  York,  was  elected 
president  and  G.  H.  Stickney  of  the 
General  Electric  Company,  Nela  Park, 
Cleveland,  Ohio,  was  elected  secretary- 
treasurer. 

An  important  subject  of  discussion 
was  the  proposed  adjustment  of  the 
magnitude  of  the  unit  of  candlepower 
on  the  part  of  all  countries,  including 


Widr  World 

AT  AMERICAN  PATENT  CENTENNIAL  DINNER— Charles  Edison  (left), 
son  of  Thomas  Alva  Edison  and  Assistant  Secretary  of  the  Navy,  and  T.  E. 
Robertson,  formerly  Commissioner  of  Patents,  at  the  dinner  held  in 
Washington,  D.  C.,  honoring  the  history  of  invention  in  the  nation 


the  United  States,  in  the  interest  of 
a  common  universal  unit  for  light  of 
all  colors.  Because  of  the  importance 
to  all  lighting  interests  of  any  such 
change  no  final  action  was  taken  and 
President  Millar  is  appointing  a  repre¬ 
sentative  committee  to  study  the  mat¬ 
ter  thoroughly  and  make  recommenda¬ 
tions. 

The  national  committee  reviewed 
the  technical  preparations  for  the 
plenary  session,  which  is  to  be  held 
in  Holland  in  1938. 


^  Porter  Dunlap,  senior  commis¬ 
sioner,  was  elected  chairman  of  the 
Tennessee  Railroad  and  Public  Utili¬ 
ties  Commission  to  succeed  the  late 
Gen.  Harvey  Hannah.  Leon  Jolrol- 
MON,  Jr.,  of  Knoxville  was  adminis¬ 
tered  the  oath  succeeding  also  General 
Hannah,  to  which  vacancy  he  was  ap¬ 
pointed.  He  was  elected  a  member 
of  the  commission  at  the  November 
3  election.  Chairman  Dunlap’s  ten¬ 
ure  extends  until  January. 

►  John  M.  Drabelle  was  recently 
made  president  of  the  Iowa  Coal  In¬ 
stitute  in  recognition  of  his  outstand¬ 
ing  service  on  the  board  of  directors 
and  as  chief  engineer.  Mr.  Drabelle 
is  mechanical  and  electrical  engineer 
of  the  Iowa  Electric  Light  &  Power 
Company,  Cedar  Rapids,  Iowa.  More 
than  twenty  years  ago  Mr.  Drabelle 
began  studying  Iowa  coal  and  experi¬ 
menting  toward  its  efficient  use  in 
power  production.  This  early  work 
was  one  of  the  beginnings  of  the  in¬ 
stitute  and  from  it  has  come  an  en¬ 
larged  use  of  local  fuel  by  Iowa  in¬ 
dustries  and  utilities.  Mr.  Drabelle 
succeeds  in  office  the  late  Clarence 
Harper,  who  was  president  of  the  in¬ 
stitute  from  its  organization. 

►  E.  F.  Perkins  has  severed  a  fifteen- 
year  connection  with  the  sales  depart¬ 
ment  of  the  Pacific  Gas  &  Electric 
Company  to  become  division  sales 
manager  of  the  Wesix  Electric  Heater 
Company  at  Los  Angeles.  He  will 
direct  the  sales  of  the  Los  Angeles 
Wesix  factory  covering  the  territory 
of  Southern  California  as  well  as  New 
Mexico,  Arizona  and  Texas.  In  192o 
he  was  placed  in  charge  of  electric 
appliance  sales  in  the  general  office 
of  P.  G.  and  E.,  where  he  won  an 
enviable  reputation  as  a  sales  director 
in  connection  with  seven  annual  elec¬ 
tric  range  and  water  heater  cam¬ 
paigns,  each  of  which  exceeded  the 
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BURROUGHS  TYPEWRITER 
ACCOUNTING  MACHINE 

Writes  check  (or  pay  envelope),  earniniES 
record,  employee's  statement  and  payroll  sum¬ 
mary  in  one  operation.  Column  selection  auto¬ 
matically  controlled.  All  totals  accumulated. 
Models  to  handle  every  accounting  job. 


BURROUGHS  AUTOMATIC 
PAYROLL  MACHINE 

Writes  check  (or  pay  envelope),  employee’s 
earnings  statement,  earnings  record  and  pay- 
roll  summary  in  one  operation.  Accumulates 
all  necessary  touls.  Many  models  for  payroll 
work  as  well  as  for  other  accounting  jobs. 


BURROUGHS  CHECK-WRITING 
TYPEWRinR 

Writes  payroll  checks  in  units  or  in  strips. 
Payroll  summary  completed  in  same  operation. 
Fast  and  easy  insertion  and  removal  of  checks. 
Can  also  be  used  for  correspondence  and 
general  typing.  Electric  carriage  operation. 


burroughs  adding  machine  company,  6932  Second  Boulevard,  Detroit.  Michigan 

Send  me  the  new  folder,  "Modern  Payroll  Methods”— which  includes  illustrations  of  forms  for  compiling  figures  required  by  the  Federal  Social 
Security  Aa. 

^■me - - - Type  of  business _ _ _ 

Address _  _ _ 


BURROUGHS  DESK 
BOOKKEEPING  MACHINE 


Posts  earnings  records,  automatically  prints 
dates  in  proper  columns,  automatically  sub¬ 
tracts  deductions— calculates  net  pay.  Can  also 
be  used  as  a  fast  adding- subtracting  machine 
for  all  kinds  of  accounting  work.  Low  prices. 


MAIL  THIS  COUPON! 


Many  employers  are  finding  in  recent  Burroughs  developments  a  simple  solu¬ 
tion  to  accounting  problems  set  up  by  the  Federal  Social  Security  Act.  Many 
have  found  that  the  exceptional  speed,  ease  and  economy  of  new  Burroughs 
machines  make  it  possible  actually  to  lower  accounting  costs  and  still  have  the 
additional  information  required. 

Investigate.  Let  a  Burroughs  representative  assist  you  in  meeting  your  payroll 
problems  now,  so  that  you  will  be  prepared  to  furnish  the  information  required 
by  the  Act  when  it  becomes  effective  the  first  of  the  year. 


THIS  NEW  FOLDER' 
MAY  HELP  YOU 


Burroughs  has  just  produced  on  inter¬ 
esting  descriptive  folder  illustrating 
complete  payroll  accounting  methods, 
with  typical  forms  for  maintaining  the 
information  required  by  the  Social 
Security  Act.  The  forms  show  representa¬ 
tive  entries  and  suitable  column  head¬ 
ings.  You  may  have  this  folder  without 
charge  simply  by  mailing  the  coupon. 


Burroughs 


PLAN  YOUR  PAYROLL  ACCOUNTING  NOW 

to  obtain  the  information  required  by  the 

SOCIAL  SECURITY  ACT 
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PLANS  for  rural  electrification  projects  call 
for  lines  extending  into  remote  districts 
where,  if  operation  is  to  prove  profitable,  con¬ 
struction  and  annual  maintenance  costs  must 
be  kept  to  a  minimum.  AmCreCo  poles  are  the 
logical  solution  to  this  problem.  Low  in  first 
cost  and  offering  inherent  strength  and  sound¬ 
ness,  they  assure  long  term  economy.  Let  us 
quote  on  your  requirements. 


AMERICAN  CREOSOTING  COMPANY 


quota  set.  He  also  was  responsible 
for  the  development  of  the  annual 
auxiliary  electric  heater  campaigns 
which  Pacific  Gas  conducts. 


OBITUARY 

►  Gen.  Robert  I.  Rees,  assistant  vice- 
president  of  the  American  Telephone 
&  Telegraph  Company,  died  November 
23  in  Harper  Hospital,  Detroit,  of  a 
cerebral  embolism.  He  was  65  years 
old.  General  Rees  was  born  in 
Houghton,  Mich.,  and  was  graduated 
from  the  Michigan  School  of  Mining 
and  Technology.  After  attending 
Harvard  University  and  the  New  York 
Law  School  for  a  year  each  he  en¬ 
tered  the  United  States  Army  in  1897. 
With  a  distinguished  military  career 
to  his  credit  ,in  1924  he  became  as¬ 
sistant  vice-president  of  A.  T.  &  T.  and 
in  that  capacity  supervised  the  em¬ 
ployment  and  training  of  college  grad¬ 
uates  for  the  company  and  supervised 
a  program  for  insuring  the  employ¬ 
ment  and  development  of  Bell  System 
employees.  He  was  to  have  retired  on 
December  1  from  A.T.&T,  and  was 
planning  to  join  the  staff  of  the 
Engineering  Council  for  Professional 
Development.  He  was  a  member  of 
the  American  Society  of  Mechanical 
Engineers,  the  American  Association 
for  the  Advancement  of  Science  and 
the  Society  for  the  Promotion  of  En¬ 
gineering  Education  and  many  other 
organizations. 

^  H.  S.  Cooper,  80,  utility  officer  and 
former  secretary  of  the  Southwestern 
Electrical  and  Gas  Association,  died 
in  Dallas  November  23.  For  some 
years  Mr.  Cooper  had  not  been  active 
except  as  he  engaged  in  consulting 
work.  He  entered  the  utility  industry 
in  the  late  ’80s.  He  spent  several 
years  with  the  Stone  &  Webster  in¬ 
terests  in  Galveston,  Tex.,  before  he 
was  appointed  secretary  of  the  South¬ 
western  association  in  1912. 

►  John  F.  Egolf,  general  manager  of 
electric  interurban  lines  in  the  Chi¬ 
cago  metropolitan  area  since  1922  and 
long  identified  with  electric  utility 
history  in  the  Great  Lakes  area,  died 
suddenly  November  22,  at  Aurora.  HI- 
His  death  was  attributed  to  a  heart 
attack.  Born  in  Etna,  Ohio,  March 
4,  1873,  Mr.  Egolf  rose  from  a  con¬ 
ductor  on  the  Columbus,  Ohio,  street 
railways  in  1902  to  prominence  in 
the  electric  utility  and  transportation 
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field.  At  the  time  of  his  death  he  was 
general  manager  of  the  Chicago,  Au¬ 
rora  &  Elgin  Railway,  president  of 
the  Fox  Valley  Bus  Lines  and  vice- 
president  of  the  Western  United  Gas 
&  Electric  Company. 

►  Charles  V.  Woodward,  57  years  of 
age,  manager  of  the  Baltimore  district 
of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  and  a  prominent 
electrical  engineer,  died  at  his  home 
in  Baltimore  on  November  19. 

►Andrew  J.  McKenzie,  superintend¬ 
ent  of  the  meter  division  of  the  Ten¬ 
nessee  Electric  Power  Company,  died 
suddenly  October  28,  of  a  heart  at¬ 
tack,  at  his  home  in  Chattanooga. 
He  was  41  years  of  age. 

►  Benjamin  H.  Scranton,  chairman 
of  the  board  of  directors  of  the  Amer¬ 
ican  Electrical  Heater  Company,  man¬ 
ufacturer  of  electrical  appliances,  with 
headquarters  in  Detroit,  died  Novem¬ 
ber  8,  of  a  heart  attack,  at  the  home 
of  his  daughter  in  Scarsdale,  N.  Y. 
He  was  80  years  old.  Mr.  Scranton 
founded  the  American  Heater  Com¬ 
pany  in  Detroit  and  was  its  president 
until  1920,  when  he  became  chair¬ 
man  of  the  board  of  directors. 


Blooming  Mill  Motors 


Commutating  TypOj 
Polyphaso 
A.  C.  Motors 


Mina  Holst  Motors 


Mill  Driva  Ganarators 


►James  T.  Skelly,  vice-president 
and  director  of  the  Hercules  Powder 
Company,  and  a  director  of  public 
utility  companies,  died  October  31, 
following  an  illness  of  six  weeks.  He 
was  59  years  old.  At  the  time  of  his 
death  Mr.  Skelly  was  serving  on  the 
board  of  the  Delaware  Power  &  Light 
Company  and  the  Delaware  Electric 
Power  Company.  Besides  his  Her¬ 
cules  positions,  he  had  extended  and 
important  commercial  associations. 

^Daniel  Fitts,  New  England  sales 
manager  of  the  Colt’s  Patent  Fire 
Arms  Manufacturing  Company,  Bos¬ 
ton,  for  the  past  fourteen  years,  died 
in  that  city  on  November  9,  following 
a  short  period  in  a  local  hospital. 
He  was  59  years  of  age  and  in  early 
life  had  been  connected  with  the 
American  Telephone  &  Telegraph 
Company  in  New  York  and  with  the 
electric  traction  industry.  He  became 
manager  of  the  electrical  division  of 
the  then  Johns-Manville  Company, 
Hartford,  Conn.,  and  thus  was  chosen 
^ew  England  sales  manager  for  Colt’s 
3fter  the  latter  took  over  the  Johns- 
Manville  interests.  Few  men  in  the 
^^ew  England  electrical  field  were 
more  highly  regarded. 


'A'  Increasing  application  over  a  constantly  broadening 
Field  is  convincing  evidence  that  a  product  is  giving 
satisfaction.  Sales  of  SA  Series  Grades  continue  their 
rapid  growth.  The  range  of  service  in  which  these  grades 
have  established  superiority  is  steadily  expanding.  They 
DO  give  satisfaction. 


EUvator  Traction 
Motor* 


Synchronous  Rotary 
Convartors 


A'  SA  Series  Grades  are  the  product  of  an  exhaustive 
research  program  which  determined  and  incorporated 
in  this  product  the  characteristics  essential  to  satisfac¬ 
tory  performance  on  commutating  equipment.  For  this 
reason,  they  are  uniform  in  performance  as  well  as  in 
physical  characteristics. 


Turbo- Altarnator 
Eiccitors 


Elactric  Shoval 
Ganarators 


ELECTRICAL  WORLD  A  DECEMBER  5,  1936 


(3807)  83 


GET  THE  FACTS! 


DIAMOND 
VULCANIZED  FIBRE 


Diamond  Vulcanized  Fibre  is  probably  the  most  versatile 
laminated  fibrous  insulating  material,  because  it  offers 
an  unique  combination  of  desirable  properties.  It  is  an 
extremely  tough  material  which  will  stand  any  amount  of 
abuse  without  serious  damage,  yet  has  good  electrical 
Insulating  properties  only  slightly  affected  by  moisture. 
It  Is  readily  fabricated  by  all  common  methods  and  is 
therefore  an  extremely  economical  material  whether  the 
need  be  for  one  part  or  a  thousand  parts. 

The  Diamond  Vulcanized  Fibre  catalog  illustrated  above 
gives  complete  technical  data,  describes  many  of  the 
countless  uses  of  this  versatile  material,  and  tells  how  It  is 
best  and  most  easily  fabricated.  You  should  have  a  copy 
at  your  elbow  for  ready  reference.  Send  for  it  today. 


CONTINENTAL  -  DIAMOND 
FIBRE  COMPANY 


NEWARK 


DELAWARE 


Voltage  Step-Boosted  by 
Current  Control 

[Continued  from  page  32] 

at  around  street-lighting  time,  hoost 
throughout  the  peak-load  period  and 
then  drop  out  shortly  after  midnight. 
This  timing  is  exactly  that  which  was 
hoped  for. 

Load  readings  taken  at  the  booster 
installation  showed  that  the  load  on 
the  feeder  increased  approximately  6 
per  cent  when  the  boosters  picked  up 
during  the  peak-load  period.  This  is 
an  added  advantage  of  the  boosters 
because  on  the  particular  feeder 
equipped  an  additional  25  kw.  of  load 
was  carried  over  the  peak-load  period 
due  to  the  increased  voltage.  Some  of 
this  load  increase  was  undoubtedly 
lost  due  to  higher  losses,  but  certainly 
the  net  increase  in  load  and  the  con¬ 
sequent  revenue  was  appreciable. 


Rotary  Currents  Simplified  in 
Four  Novel  Ways 

[Continued  from  page  34]  j 

reversals  of  power  is  shown  in  Fig.  4.  j 
The  oil  switch  is  used  to  sectionalize  a  i 
long  66-kv.  delta  transmission  line  of 
high  reactance,  subject  to  frequent 
surges  and  60-cycle  power  reversals. 
Each  end  of  the  line  is  a  source  of 
power.  Formerly  straight  overcurrent 
protection  was  used  for  clearing  faults 
on  either  side  of  the  oil  switch.  Or¬ 
dinary  line  faults  were  successfully 
cleared,  hut  surges  often  caused  faulty 
operations,  since  the  overcurrent  re¬ 
lays  would  continue  to  time  on  short 
reversals,  so  that  correct  operation  in  | 
series  time  with  the  power  directional 
relays  in  the  next  section  of  line  was 
impossible.  Installation  of  a  second 
set  of  overcurrent  relays  and  a  three- 
phase  double  contact  directional  relay.  i 
as  shown  in  the  illustration,  solved  ^ 
the  problem. 

•  ' 

More  Electric  Trucks 

Expanding  industrial  activity  is  in-  j 
dicated  by  the  monthly  statistics  of  the  : 
Bureau  of  the  Census  on  shipments  of 
electric  industrial  trucks  and  tractors, 
as  reported  by  ten  leading  manufac¬ 
turers.  These  numbered  124  m 
October,  as  against  112  in  September, 
117  a  year  ago  and  45  two  years  ago. 

The  steadiness  of  the  growth  is 
shown  by  ten-month  totals,  which  rose 
from  519  in  1934  to  705  in  1935  and 
1,013  in  1936.  Exports  average  about 
7  per  cent  of  the  total. 
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Here^s  that 


NEW 


NON-WATER  ABSORPTIVE 
deproteinized  rubber  insulation 
for  wires  and  cables 


Deproteinized  rubber  im¬ 
parls  added  life  and  stability 
to  cables  exposed  to  moisture. 


Makes  lead  sheaths  unnecessary  on 
underground  and  submarine  power  and 
communication  cables. 


Let  us  send  descriptive  booklet,  data  sheet  and 
technical  paper  covering  uses  and  applications  of 
Simplex- AISHYDREX  A  A  deproteinized  rubber 
insulation.  Please  use  this  coupon. 


Rubber  contains  proteins  which  absorb  moisture.  Research 
in  Simplex-Laboratories  revealed  the  cause  and  cure  of 
water  absorption  and  led  to  the  development  of  Simplex- 
AXHYDREX  AA  deproteinized 
rubber  insulation.  Deproteiniza- 
tion  makes  rubber  non-water  ab¬ 
sorptive  and  removes  the  cause 
of  most  cable  failures  but  the 
electrical  and  physical  proper¬ 
ties,  which  make  it  the  best  in¬ 
sulation  for  wires  and  cables, 
remain  unchanged. 


Simplex-ANHYDREX  AA  is  the 
only  insulation  made  with  de¬ 
proteinized  rubber.  It  is  ex¬ 
clusively  a  Simplex  product. 

(Patent  No.  1997355.)  It  does 
not  absorb  water  and  shows  no 
deterioration  after  -  prolonged 
submersion.  On  submarine 
cables  installed  in  hot  tropical 
waters  there  is  no  change  in 
electrical  properties  after  years  of  service. 

Its  low  capacity  and  low  power  factor  make  it  the  ideal 
insulation  for  communication  cables.  Because  of  its  elec¬ 


trical  stability  and  long  life  it  also  is  unexcelled  for  under¬ 
ground  power  cables  which  operate  at  higher  tempera¬ 
tures  and  raise  the  temperature  of  their  surroundings. 

Warm,  fresh  water  in  conduits 
or  moist  earth  is  more  of  a  men¬ 
ace  to  conventional  rubber  in¬ 
sulation  than  the  cold,  salt  water 
of  most  submarine  installations. 


Lead  sheaths  are  unnecessary 
with  Simplex-ANHYDREX  AA 
insulation.  Omission  of  the  lead 
sheath  makes  a  lighter  cable 
and  assures  freedom  from  elec¬ 
trolysis,  corrosion  and  other 
sheath  troubles.  Tests  which 
demonstrate  electrical  and  phy¬ 
sical  stability,  as  well  as  non¬ 
water  absorption  properties, 
prove  conclusively  that  Simplex- 
ANHYDREX  AA  is  the  best  in¬ 
sulation  for  power  and  com¬ 
munication  cables,  underground 
or  submarine,  under  all  conditions.  Complete  information 
in  descriptive  booklets,  technical  papers  and  data  sheets 
will  be  sent  upon  request.  Please  use  the  coupon. 


Simplex  Wire  Cable  Co.,  Sidney  St.,  Cambridge  A,  Boston,  Mass. 


Simplex-ANHYDREX  A  A 

deproteinized  rubber  insulation  for  wires  and  cables 
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parts  of  a  plant.  All  live  parts  are  steel  in¬ 
closed  and  the  various  elements,  such  as  oil 
circuit  breaker,  buses,  metering  trans¬ 
formers,  etc.,  are  in  separate  internal  com- 


Outdoor  Switch 

Motion  of  the  switch  arm  of  this  new 
outdoor  switch  is  controlled  by  the  entirely 
inclosed  bronze  mechanism  which  is  oper¬ 
ated  by  the  rotating  insulator.  Arm  is  first 
moved  endways  out  of  the  self-aligning  con¬ 
tacts  under  the  sleet  hood,  then  swung  to 
the  open  position.  This  end  movement 
and  the  raising  or  lowering  of  the  switch 
arm  are  controlled  by  two  rotating  parts — 


D.C.  Mill  Type  Starter 

Recently  announced  direct-current  mill  type 
starters  are  said  to  provide  a  universal,  com¬ 
pact,  standardized  unit  suitable  for  use  with 
a  wide  range  of  motor  sizes  and  requiring 
only  reconnection  of  the  self-contained  re¬ 
sistors  to  give  proper  resistor  values.  Mer- 


Type  RA  ;  dimensions.  20  x  4i>  x  60-72 
in.;  self-contained;  5-kv.,  600-amp. 

and  25,000-  and  50,000-kva.  oil-blast 
circuit  breakers  interchangeable  be¬ 
tween  units  of  same  rating.  Delta- 
Star  RIertric  Co.,  Chicago,  Ill. 

partments  with  steel  barriers  between  units. 
Breakers  are  inserted  or  removed  by  a  small 
truck;  a  positive  interlock  is  designed  to 
prevent  the  breaker  from  being  raised  to  or 
lowered  from  the  operating  position  except 
when  fully  opened. 


Type  RD ;  can  be  used  with  any 
motor  within  range  of  5  to  25  hp., 

230  volts;  also  suitable  for  use  with 
a  range  of  horsepower  sizes  on  115- 
and  ^)-volt  motors  within  ampere 
rating  of  contactor.  RIectric  Coatrol- 
ler  &  Manufacturing  Co.,  Cleveland, 
Ohio. 

cury  acceleration  relays,  employed  in  these 
starters,  permit  a  time  range  of  *4  second  to 
2  seconds  per  step.  Starter  can  be  arranged 
to  provide  low-voltage  release  or  low-voltage 
protection  and  is  operated  by  means  of  a 
separately  mounted  push  button,  pressure 
switch,  altitude  regulator  or  similar  device. 


Rated  at  600  amp.,  34.6  kv. ;  provides 
open  gap  of  22  in.  between  live  parts; 
over  all  length.  44  In.;  L,app  ‘'Station- 
Post"  insulators.  Hi-Voltage  Rquip- 
ment  Co.,  Cleveland,  Ohio. 

the  shaft  to  which  the  arm  is  keyed  and 
the  disk  in  which  the  shaft  is  journaled. 
Rotation  of  the  disk  moves  the  blade  end¬ 
ways;  rotation  of  the  shaft  swings  the  blade 
open  or  closed. 


Life  Line  Adjuster 

An  automatic  life  line  grab — a  one-piece, 
non-ferrous,  non-corrosive  fitting — has  been 
announced  that  is  said  to  make  practical 
the  use  of  an  independent  life  line.  The 
life  line  is  threaded  through  the  adjuster, 


Welding  Electrode 

“Chromeweld  4-6.”  Lincoln  Rlcctrlc 
Co.,  Cleveland,  Ohio. 

Steels  known  as  4-6  per  cent  chromium 
steels — increasing  in  acceptance  in  applica¬ 
tions  requiring  resistance  to  crude  oil  cor¬ 
rosion  at  high  temperatures  and  pressures — 
can  be  successfully  welded  by  the  use  of 
this  new  electrode,  it  is  claimed.  Such 
steels,  when  welded  with  the  electrode,  can 
be  soft  annealed  to  physical  properties  said 
to  be  similar  to  those  of  mild  carbon  steel, 
and  therefore  rendered  suitable  for  equip¬ 
ment  where  severe  cold  working  is  applied 
during  fabrication. 


“Allaafe;”  recommended  for  use  with 
and  44 -In.  long  fiber  manila  rope; 
tensile  strength,  65.000  lb.  per  sq.in. 
.American  All-safe  Co.,  Buffalo,  N.  Y. 

which  in  turn  is  attached  to  the  “D”  ring 
of  the  safety  belt  by  a  drop-forged  link.  As 
the  workman  moves  about  the  line  travels 
freely  through  the  grab.  Should  he  start  to 
fall,  however,  the  grab  trips  up  and  locks 
the  life  line  in  its  tapered  grooves,  stop¬ 
ping  the  fall  in  a  short  distance. 


Two  types,  PCP  and  PCP-2,  for  reels 
Up  to  48  In.  wide  and  84  in.  in  diame* 
ter;  pneumatic  or  other  tires,  electric 
or  vacuum  brakes.  Highway  Trailer 
Co.,  Edgerton,  Wis. 

and  securely,  affording  the  same  effective 
means  of  loading  and  transporting  cable  M 
in  the  standard  cable  reel  trailers,  it  i* 
claimed. 


Industrial  Type  Switchgear 

New  three-phase  metal-clad  switchgear 
units  can  be  mounted  in  banks  of  two  or 
more  units  in  one  location  or  in  different 
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Lighting  Panelboards 

Panelboards  incorporating  this  company’s 
recently  announced  “Multi-breaker”  units  arc 
now  available.  Boxes  are  compact  and 
s.nall,  permitting  their  installation  in  spaces 
too  small  for  mounting  other  panelboards, 
the  company  states.  Boxes  are  galvanized. 


Supptted  with  from  4  to  40  circuits  in 
two-circuit  groupings  for  115,  115/230- 
volt.  a.c.  service.  .Square  I>  Co.,  De¬ 
troit,  Mich. 

with  knockouts  in  the  top  and  bottom. 
Wiring  gutters  are  4  in.  wide.  Mains  can 
be  arranged  for  either  single-phase,  three- 
wire  solid  neutral  or  three-phase,  four-wire 
systems;  single-pole  (two-wire,  solid  neu¬ 
tral)  branches  are  obtainable  for  15,  20. 
25  or  50  amp. 

• 

Vane  Type  Heaters 

Metal  vanes,  each  securely  welded  to  the 
flat  tubular  sheath  of  tstrip  heaters,  assure 
a  high  rate  of  i^cmdugtion  of  heat  from  the 
unit  to  the  vanes  and,  consequently,  rapid 
convection  of  heat  from  the  vanes,  say  the 
manufacturers  of  this  electric  heating  unit 
strip.  Size  of  the  vanes  varies  with  tyjie 


Available  In  variations  of  wattage  and 
voltage  to  suit  requirements  and  with 
various  terminal  arrangements.  Harold 
K.  Trent  Co.,  Philadelphia.  Pa. 

and  size  of  inclosure  and  depends  on 
whether  free  or  compressed  air  is  the 
medium  heated.  Casings  are  steel,  although 
alloys  of  steel  or  copper  can  be  supplied, 
and  the  heaters  may  be  secured  in  eight 
standard  lengths,  or  incorporated  as  com¬ 
plete  unit  heaters,  with  fans  and  thermo¬ 
stat  to  form  a  complete  installation. 

• 

Reaclanee  Relay 

To  raise  stability  limits,  minimize  line 
damage  and  safeguard  apparatus  on  high- 
\oltage  transmission  systems,  a  reactance 
relay  has  been  developed  for  high-spee<l 
protection  against  faults.  They  are  said  to 
work  ecpially  well  on  single  lines,  closed 


Type  HX.  Westinghouse  Electric  & 
Munufticturing  C<».,  East  Pittsburgh. 

Pa. 

loops  or  parallel  lines,  to  operate  with  a 
minimum  of  time  delay  and  tj  assure  ac¬ 
curate  distance  measuring  for  these  faults. 
Three  distance  elements,  one  directional 
element  and  a  synchronous  timer  are  con¬ 
nected  to  give  zone-type  time-distance 
characteristics. 

• 

Motor-Mounted  Brake 

A  totally  inclosed,  automatic  solenoid 
brake  integral  with  the  motor  has  been 
announced  that  is  said  to  be  especially 
suitable  for  laundry,  textile  and  woodwork¬ 
ing  machinery,  for  hoists,  elevators,  machine 


For  motors  from  fractional  to  10  hp., 
at  3.600  r.p.m..  a.c.  or  <l.c. ;  available 
with  (lust-tight.  weatherproof  and 
water-tight  Inclosures.  Cutler-Hammer, 
Ine.,  Milwaukee,  AVIs. 

tools,  job  presses  and  the  like.  Rotating 
member  consists  of  a  single,  heavy,  molded 
disk  that  is  said  to  show  little  wear  on 
exhaustive  tests  even  on  maximum  horse¬ 
power.  It  can  be  supplied  already  mounted 
on  any  suitable  motor  from  the  motor 
manufacturer. 

• 

Oil  Circuit  Breakers 

To  supply  a  demand  for  circuit  breakers 
for  interrupting  duties  of  from  100,000  kva. 


Type  FK-158.  15  kv..  600  amp.;  avail¬ 
able  In  one-,  two-,  three-  and  four-pole 
units.  General  Electric  Co.,  Schenec¬ 
tady,  X.  Y. 


to  250,000  kva.  at  15  kv.,  with  a  separate 
tank  for  each  phase,  new  oil-blast  circuit 
breakers  are  available,  in  three  types.  One 
type  has  silver-to-silver  line  pressure  type 
main  contacts,  butt  type  copper  arcing  con¬ 
tacts;  the  two  others  have  main  contacts  of 
the  wedge  and  finger  type.  Breakers  can 
be  furnished  for  mounting  on  fabricated 
steel  framework  or  in  steel  or  masonry  cells, 
and  with  trip-free  electrically  or  manually 
operated  mechanisms. 


ENGINEERING  DATA 
FROM  MANUFACTURERS 

Bnlletlm  and  catalogs  bow  avallablo  to 

cnKineers  by  manufactarors  and  aasodatloas 

Stainless  Steel  Tubing — “Helpful  Data 
on  the  Properties  and  Use  of  Carpenter 
Stainless  Welded  Tubing,”  issued  by  the 
Welded  Alloy  Tube  Division,  Carpenter 
Steel  Company,  347  Madison  Avenue,  New 
York,  contains  information  on  the  forms 
and  mechanical  properties,  together  with 
working  instructions  and  a  table  of  weights 
of  this  stainless  steel  tubing. 

Switches  and  Fuse  Mounting  —  The 
Delta-Star  Electric  Company,  2400  Block, 
Fulton  Street,  Chicago,  111.,  has  issued  a 
48-page  bulletin  No.  32-C,  describing  a  com¬ 
plete  line  of  outdoor  disconnecting  switches, 
fuse  mountings,  and  combination  units  in 
voltages  up  to  161  kv.  Complete  dimensions, 
ordering  data,  insulator  flashovers  and  canti¬ 
lever  strengths  are  given.  The  fuse  section 
includes  recommendations  for  transformer 
protection  and  charts  for  determining 
blowing  time  of  fuses  for  determining 
short-circuit  values. 

Floodlighting — Bulletin  GEA-1865  of  the 
General  Electric  Company,  Schenectady, 
N.Y.,  is  devoted  to  a  discussion  of  incan¬ 
descent  floodlighting  equipment.  Pictured 
are  various  applications,  with  recommenda¬ 
tions  for  sports  lighting,  tables  for  solving 
floodlighting  problems.  Individual  floodlight¬ 
ing  projectors  of  various  types  are  shown; 
their  dimensions,  ratings  and  construction 
details  are  included.  Mercury-incandescent 
floodlights,  designed  especially  for  filling 
stations,  are  discussed  in  bulletin  GEA-2358. 

Diesel  Engines — Operation  and  construc¬ 
tion  of  two-cycle  Diesel  engines  for  heavy- 
duty  stationary  service  are  described  in  bul¬ 
letin  3200-E3  of  Fairbanks,  Morse  &  Com¬ 
pany,  900  South  Wabash  Avenue,  Chicago, 
111.  Drawings  and  sectional  views  help  to 
make  clear  the  working  features  and  the 
functions  of  the  various  parts.  Typical  in¬ 
stallations  are  pictured  and  specifications 
are  furnished  in  the  28-page  publication. 

Air  Conditioning  Progress — “Progress  in 
Air  Conditioning  in  the  Last  Quarter  Cen¬ 
tury”  is  the  title  of  a  paper  by  W.  H.  Car¬ 
rier,  presented  at  the  semi-annual  meeting 
of  the  American  Society  of  Heating  and 
Ventilating  Engineers  held  in  June.  1936. 
and  reprinted  from  the  A.S.H.V.E.  Journal 
Section  of  Heating,  Piping  and  Air  Condi¬ 
tioning.  Developments  and  improvements  in 
this  field  are  discussed  and  pictured  in  the 
reprint. 

Industrial  Devices — Industrial  devices, 
including  stroboscopes,  color  comparators 
and  “Variac”  transformers  are  included  in 
catalog  J  of  the  General  Radio  Company. 
Cambridge,  Mass.  Other  devices  listed  in 
the  well-illustrated  172-page  booklet  are 
vacuum-tube  and  copper  oxide  voltmeters 
for  measuring  a.c.  voltage  and  power  out¬ 
put.  frequency-  and  time-measuring  devices 
and  oscillographs. 
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600  FEET  FROM  SUNLIGHT 


To  insure  uninterrupted  production  as 
well  as  maximum  Scifety,  mine  operators 
depend  on  SYNTHANE  laminated  bake- 
lite  for  insulating  mining  machinery. 

SYNTHANE— the  dependable  insula¬ 
tion  that  protects  equipment  in  the  air, 
on  the  ground,  under  the  ground, 
on  and  under  water— adds  to  your 
products  the  same  degree  of  reliability. 


SYNTHANE  LAMINATED  BAKELITE 
SHEETS  .  RODS  •  TUBES 
FABRICATED  PARTS 

Send  for  Sample  Book 


SymiBane 

"%■■■■■■  I  I  . r 
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Numerous  Innovations  Distinguish 
Exhibits  at  New  York  Power  Show 


Many  items  not  yet  announced  in 
literature  were  prominent  features  of 
the  exhibits  at  the  Power  Show  last 
week  in  New  York  timed  with  the 
A.S.M.E.  annual  meeting.  Enhanced 
number  and  scope  of  displays  give  the 
show  its  old-time  flavor  and  snap. 

Bull  Dog  Electric  Products  had  a 
new  vacuum  break  plug  for  its  Distri¬ 
bution  system,  Benjamin  Electric  a 
new  skylight  unit  and  American  Car 
&  Foundry  a  horizontal  heater  for  spot 
and  spot  tempering  with  automatic  set¬ 
ting  of  temperature  and  duration. 
Bailey  Meter  shows  a  redesigned  draft 
gage  with  translucent  Plaskon  scale 
and  new  diaphragm  unit  with  the  same 
unit  interchangeable  between  pressure, 
draft  and  differential  functions.  Fair¬ 
banks  exhibited  brass  and  iron  body 
valves  with  renewable  gates.  Hays 
Corporation’s  Orsatometer  is  a  new  gas 
test  apparatus  that  is  portable  and 
goes  for  1,000  analyses  without  re¬ 
charge;  it  is  incorporated  into  the  still 
newer  portable  CO2  recorder. 

Potentiometers  control  has  been  rede¬ 
signed  by  Foxboro  and  simplified  adjust¬ 
ments  worked  in.  Weston  Electrical  Ins¬ 
trument  exhibits  a  new  microammeter  and 
photocell  filter  that  has  a  replica  of  the 
eye’s  cur\e;  the  industrial  control  relay  has 
been  speeded  up  substantially.  New  l)e- 
parture  displayed  a  full  range  of  transi- 
torque  motor  units  for  wide  speed  range. 
New  at  the  General  Electric  booth  were  an 
Alnico  breaker  and  a  Tungar  arc  welder. 
Brown  Instrument  featured  a  Diesel  pyro¬ 
meter  with  twelve  exhaust  positions  and  a 
Protectoglo  which  keeps  gas  flam“S  going 
by  means  of  electron-through-the-flame  ac¬ 
tuation  of  ignition. 

What's  new  at  the  Power  Shoie 

Leeds  &  Northrop  displayed  a  new  fluid 
flow  recorder  featuring  high  accuracy  and 
a  wet-gas  cell  CO2  recorder  operating  on  the 
same  thermal  conductivity  principle  as  its 
older  instruments  but  using  saturated  rather 
than  dry  gas.  Cornell  Dubillier  showed  a 


new  compact  capacitor  unit  for  industrial 
power-factor  correction.  Bristol  displayed  a 
new  power  frequency  jecorder  said  to  be 
accurate  to  1/100  of  a  cycle  regardless  of 
wave  form,  voltage  or  power  factor. 

Notable  in  the  Cutler  Hammer  exhil)it 
was  the  trend  toward  compactness  and  at¬ 
tractiveness  of  the  line  of  motor  control 
stations  which  now  embrace  start,  stop  and 
protect  functions  in  less  space  and  trimmer 
environment  than  the  predecessor  start-stop 
button  boxes. 

Calculator  Busy 
on  Power  Problems 

With  increasing  loads  pointing  to¬ 
ward  the  capacity  of  equipment,  many 
power  companies  find  it  necessary  to 
solve  quickly  new  generation  and  dis¬ 


tribution  problems.  Five  companies 
wishing  to  determine  accurately  the 
added  power  needed  and  the  load  lim¬ 
its  and  stability  of  their  systems  have 
recently  engaged  the  Westinghouse  a.c. 
calculating  board  to  analyze  their 
problems,  it  is  reported. 

During  the  past  year  eighteen  major 
system  studies  involving  plants  up  to 
500,000  kva.  capacity  have  been  com¬ 
pleted  on  this  eflBcient  board.  These 
systems  included  eight  utilities,  six 
government  projects,  two  industrial 
plants  and  two  foreign  power  sys¬ 
tems. 

This  is  probably  one  of  the  largest 
a.c.  calculating  boards  built  to  date  and 
with  its  300  circuits  it  can  readily  du¬ 
plicate  by  miniature  replica  any  pow¬ 
er  system  in  this  country.  With  its  aid, 
system  stability,  power-factor  correc¬ 
tion,  load-voltage  regulation  studies 
and  the  best  location  for  new  generat¬ 
ing,  transformer  and  line  equipment 
are  readily  determined.  Through  the 


MULTUM  IN  PARVO — Westinghouse  technicians  set  their  300-circuit 
board  and  solve  public  utility  problems  involving  capacity,  location  of 
generators,  transformers,  added  lines,  protective  equipment 
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accurate  and  comprehensive  analysis 
made  possible  by  these  facilities  users 
are  able  to  curtail  investment  in  stand¬ 
by  equipment  and  determine  a  definite 
program  of  future  expansion  in  a  min¬ 
imum  time  and  at  a  minimum  expense, 
all  w  ith  definite  assurance  of  sufficient 
margins  at  all  times  to  meet  forecast 
emergency  conditions. 


Field  Reports  on  Business 

Reports  made  to  the  Electrical  World  from  the  field  show  that 
most  lines  of  business  continue  to  gain,  with  indications  of  no  let-up 
during  the  balance  of  the  year.  The  tremendous  spurt  in  consumer 
spending  which  has  developed  since  the  election  has  led  merchants 
to  hope  for  a  holiday  sales  volume  equal  to  the  1930  level. 


Transformers  Ordered 
From  Westinghouse 

Westinghouse  Electric  &  Manufac¬ 
turing  Company  has  received  two 
orders  for  transformers  totaling  ap¬ 
proximately  $800,000.  The  United 
States  Reclamation  Service  requisi¬ 
tioned  four  transformers  for  use  at 
Boulder  Dam,  and  four  transformers 
have  been  ordered  by  the  Consolidated 
Gas,  Electric  Light  &  Power  Company 
of  Baltimore  for  use  in  the  new  elec¬ 
trified  mill  of  the  Bethlehem  Steel 
Company  at  Sparrows  Point,  Md. 

At  the  meeting  of  its  board  of  di¬ 
rectors  last  week  the  Westinghouse 
Electric  &  Manufacturing  Company 
issued  the  following  statement: 

‘  The  board  of  directors  of  this 
company  today  declared  a  dividend 
of  $2  per  share  on  the  preferred  stock 
and  on  the  common  stock  of  the  com¬ 
pany,  such  dividends  to  be  payable 
December  21,  1936,  to  stockholders  of 
record  at  the  close  of  business  on 
December  7,  1936. 

“At  the  same  time  the  hoard  of 
directors  authorized  a  special  payment 
to  employees  computed  on  the  basis 
of  $1  for  each  year  of  service  with 
the  company  plus  $5.’* 

• 

Penn  Electric  Switch 
to  Build  $225,000  Plant 

Penn  Electric  Switch  Company, 
Thomas  Street,  Des  Moines,  Iowa, 
manufacturer  of  switches,  controllers 
and  allied  electrical  equipment,  has 
awarded  a  general  contract  to  Austin 
Company,  Cleveland,  Ohio,  for  a  new 
two-story  plant  at  Goshen,  Ind.,  total¬ 
ing  over  85,000  sq.  ft.  of  floor  space. 
Cost  to  be  about  $25,000. 


New  York  Metal  Prices 


Noy.  24,  1936 
Cents  per 
Pound 


Copper  electrolytic .  10. 60* 

Am.  S.  A  R.  price.  3.20 

Utimuay .  12.25 

Nickel  ingot .  35.00 

"ine  epot .  5.425 

Tin  Straiu .  51.00 

Aluminum,  99  per  cent. .  19—21 


*  Delivered  Connecticut  Valley. 


Dec.  2, 1936 
Cent*  per 
Pound 
10.50* 
5.20 
12  375 
35.000 
5.425 
51 .375 
19—21 


NEW  ENGLAND 

Ginsiderable  activity  is  noted  among  en¬ 
gineers  and  representatives  of  prominent 
manufacturers  in  this  district  in  connection 
with  the  preparation  of  estimates  of  cost 
for  heavy  electrical  machinery.  Small  motor 
sales  continue  to  dominate  power  equipment 
orders;  one  well-known  sales  manager  esti¬ 
mates  that  small  motor  sales  for  1936  in 
this  area  will  show  about  30  per  cent  in¬ 
crease  over  the  volume  reported  for  last 
year.  Orders  for  several  15-hp.  and  a  num¬ 
ber  of  S^-hp.  motors  (all  group  drives)  were 
recently  received  by  one  manufacturer; 
fractional-horsepower  motor  sales  are  reach¬ 
ing  a  peak  for  manufacturers  in  this  dis¬ 
trict,  according  to  one  source,  with  lot  or¬ 
ders  of  100  and  150  motors  being  received 
periodically. 

Line  materials  for  outlying  rural  service 
have  eased  off  during  the  past  fortnight, 
but  purchases  of  poles,  wire  and  line  hard¬ 
ware  are  being  considered  for  a  western 
Massachusetts  airport  and  interest  in  airport 
improvements  and  expansion  is  becoming 
more  active  in  Rhode  Island.  Arc-welding 
units  are  attraeting  much  interest;  one  man¬ 
ufacturer  reports  a  large  volume  of  inquiries 
on  hand  and  the  likelihood  of  sales  soon 
of  several  150-amp.  machines.  Providence, 
R.  I.,  has  purchased  a  year’s  supply  of  in¬ 
candescent  lamps  from  the  Providence  Elec¬ 
tric  Company  at  a  cost  of  about  $1,900. 
The  Westinghouse  Electric  Elevator  Com¬ 
pany  recently  sold  one  freight  and  four 
passenger  elevators  for  the  new  building  for 
the  New  England  Power  Association  to  be 
erected  at  Dartmouth  and  Stuart  Streets, 
Boston. 

A  35-hp.  air-conditioning  equipment  was 
sold  for  installation  in  Corey  Hill  Hospital, 
Brookline,  Mass.,  the  first  all  air-conditioned 
hospital  in  the  United  States. 


CHICAGO 

Forming  a  line  very  similar  to  that  which 
pictured  an  ever-rising  volume  through  No¬ 
vember  and  December,  1935,  business  last 
week  climbed  to  a  new  high  since  1930. 
The  railroads  gave  definite  evidence  that 
they  are  swinging  into  stride  with  other  bus¬ 
iness  by  releasing  orders  for  equipment  and 
materials  on  an  impressive  scale.  The  large 
number  of  orders  for  Diesel-electric  engines 
is  keeping  the  Electro-Motive  plant  in  Chi¬ 
cago  working  at  capacity. 

Holiday  buying  measured  up  to  expecta¬ 
tions  and  is  bearing  out  the  earlier  prospect 
of  the  heaviest  retail  trade  since  1929.  Chi¬ 
cago  stores  have  hired  between  25,000  and 
30,000  additional  employees  for  the  season. 
More  wage  increases  and  bonuses  were  an¬ 
nounced  by  electrical  companies,  adding  to 
the  long  list  which  had  previously  taken 
such  action. 

Two  manufacturers  of  electrical  equip¬ 
ment  will  immediately  start  erecting  new 
plants,  while  two  more  are  building  addi¬ 
tions  to  existing  srtuctures.  Construction 
activity  was  given  further  impetus  by  the 
announcement  of  several  large  store  mod¬ 


ernizations  and  a  huge  residential  building 
project  scheduled  to  start  immediately. 

Two  wire  and  cable  manufacturers  report 
last  month  as  the  largest  in  their  history. 
Reports  from  power  companies  show  heavier 
buying.  Quotations  are  being  asked  for  18,- 
000  ft.  600-volt  rubber-insulated,  lead- 
sheathed  cable  and  a  3-ton  electric  hoist. 


NEW  YORK 

Outlook  for  the  steel  industry  continues 
exceptionally  good,  especially  for  the  bal¬ 
ance  of  the  year,  as  a  result  of  the  higher 
prices  announced.  Steel  rail  and  accessory 
buying  by  carriers  was  150  per  cent  higher 
in  three  months  ended  November  30  than 
in  similar  months  of  1935.  Output  of  auto¬ 
mobiles  last  week  was  estimated  at  104.283 
cars  and  trucks.  This  figure  compares  with 
93,995  in  the  1935  week. 

Class  1  railroads  of  the  United  States 
earned  net  operating  income  of  approxi¬ 
mately  $90,000,000  in  the  month  of  October, 
according  to  estimates  based  on  reports  of 
individual  railroad  released  to  date.  Pro¬ 
duction  of  electricity  by  the  electric  light 
and  power  industry  for  the  week  ended 
November  28  was  2,133,511,000  kw.-hr.,  an 
increase  of  13.7  per  cent  over  the  similar 
week  of  1935. 


PACIFIC  COAST 

The  maritime  union  strike  enters  its 
second  month  with  its  paramount  issue,  the 
hiring-hall,  still  deadlocked,  with  frantic 
radical  efforts  to  embroil  the  wholesalers’ 
warehousemen  of  all  coast  cities  and  with 
a  perceptible  retail  business  drop  due  to 
uncertainty  over  its  duration.  Wholesale 
business  ^so  decreased  about  20  per  cent 
below  October,  though  attempts  to  build  up 
contractors’  and  utility  reserve  stocks  helped 
considerably. 

Westinghouse  records  a  low  bid  of  $949,- 
000  for  certain  gates  and  conduit  linings  for 
Grand  Coulee  Dam  in  (Columbia  Basin 
project,  Washington.  Railroads  report  con¬ 
siderable  air  conditioning  in  San  Francisco 
yard  and  completion  of  certain  units  of  Los 
Angeles  Union  Depot.  Building  of  a 
$7,000,000  job  will  hold  over  until  next 
year.  Work  is  just  beginning  on  Pioche 
plant  of  Boulder  Dam  project.  Government 
purchasing  is  heavy  and  varied,  including 
such  items  as  LOCK)  radio  headsets,  4.000 
cords  and  bands  and  1,000  miles  of  iron 
wire  for  forest  service. 

Electrical  machinery  orders  include  eight 
transformers  of  sizes  1,000  and  1,667  kva., 
value  $48,210;  a  1,200-kTa.  furnace  trans¬ 
former,  value  $10,000,  to  a  smelting  com¬ 
pany  and  a  515-hp.  mechanical  drive 
turbine,  value  $3,500,  to  a  sugar  plant. 

Residential  and  light  industrial  work  pre¬ 
dominates,  reflected  in  manufacturers’ 
exhaustion  of  sizes  one-half  to  one-inch 
fittings.  Wholesalers’  inventories  will  prob¬ 
ably  be  high  this  year  through  storage  of 
material  already  sold  to  contractors  for 
large  jobs  delayed  because  of  structural 
steel  shortage  owing  to  strike. 
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Appliance  Sales  Keyed 
to  Market  Analysis 

[Continued  from  page  44] 
lished  by  the  U.  S.  Department  of 
Commerce.  Local,  municipal  and 
private  agencies  have  made  similar 
inventories  of  other  cities. 

The  first  step  in  making  a  market 
survey  is  a  search  for  available  mar¬ 
ket  data  and  tried  methods  of  pre¬ 
sentation.  As  the  field  of  marketing 
research  is  relatively  new,  it  may 
require  some  selling  to  the  executives 
to  sponsor  such  studies.  Perhaps  the 
best  approach  to  selling  the  idea  of 
marketing  research  is  contained  in  a 
one-act  play,  “The  Sales  Manager  Pro¬ 
poses,”  a  pamphlet  by  George  W. 
Kelsey.  This  idea  may  seem  novel  to 
engineers,  but  it  should  be  added  that 
Mr.  Kelsey  is  a  well-known  member 
of  the  A.S.M.E.  As  a  start,  another 
pamphlet  by  Mr.  Kelsey  is  recom¬ 
mended,  published  by  the  A.S.M.E., 
“A  Selection  of  Books  and  Articles  on 
the  Purpose,  Scope  and  Techniques  of 
Marketing  Research.”  This  gives  a 
fine  bibliography  of  the  subject. 

The  U.  S.  Department  of  Commerce 
has  much  available  data  with  which 
business  men  should  become  more 
familiar.  Of  primary  interest  to  mar¬ 
keting  students  is  the  tri-monthly  pub¬ 
lication  Domestic  Commerce,  which 
gives  the  latest  current  developments 
in  this  field.  A  special  analysis  of 
the  64  cities  covered  by  the  Real  Prop¬ 
erty  Inventory  has  been  made,  called 
“Markets  for  Electrical  and  Gas  Facili¬ 
ties  in  Residences,”  which  is  avail¬ 
able  from  the  Department.  This 
study  is  not  only  valuable  for  the 
cities  covered,  but,  owing  to  their 
selection,  general  conclusions  may  be 
drawn  that  will  be  applicable  to 
other  cities.  Another  most  important 
guide  to  the  general  field  of  study  is 
“Market  Research  Sources,  1936,” 
published  by  the  department.  A  list 
of  government  publications  of  interest 
to  market  students  follows: 

1.  Market  Data  Handbook  of  the  United 
States,  1929. 

2.  General  Consumer  Market  Statistics, 
Supplement  No.  1. 

3.  Consumer  Market  Data  Handbook, 
1936. 

4.  Manufacturing  Market  Statistics,  1932. 

5.  Statistical  Abstract  of  the  United 
States. 

6.  Wholesale  Distribution  —  Census  of 
American  Business,  1933. 

7.  Retail  Distribution  —  Census  of  Amer¬ 
ican  Business,  1933. 

8.  Fifteenth  Census  of  United  States  — 
Population.  1930. 

9.  Consumer  Use  of  Selected  Goods  and 
Services  by  Income  Classes  —  Nine  cities 
covered. 


INSURANCE 

Saved  least  $600 
in  a  Cetiient  Mill— 


wvioe  #T 


Super-Meg:”  Insulation  Tester 


^T^HIS  company  has  installed 
horsepower  of  about  7600. 
They  use  a  “Megger”  instru¬ 
ment  for  testing  insulation  in 
high  tens  ion  transformers, 
feeders,  starters,  motors,  etc. 


Copperweld  Overhead  Ground 
Wires  have  the  high  tensile 
strength  and  mechanical  stabil¬ 
ity  required  for  such  installations. 
They  can  be  pulled  up  tightly, 
with  safety,  to  provide  maximum 
clearance  above  conductors  at 
midspan.  They  are  able  to  with¬ 
stand  heavy  ice  and  wind  load¬ 
ings  without  being  overstressed. 


Lines  and  starters  are  now 
tested  regularly  once  a  month, 
and  in  the  first  15  months  the 
instrument  actually  saved,  in 
the  words  of  the  purchasing 
agent,  “at  least  $600.”  In  ad¬ 
dition,  an  underground  feeder 
was  tested  and  trouble  cor¬ 
rected  just  in  time  to  prevent 
shorting.  No  estimate  was 
made  of  the  time  saved  and 
damage  prevented  in  this  par¬ 
ticular  instance. 


And  so  it  goes,  wherever 
“Megger”  Insurance  is  intelli¬ 
gently  applied.  Damage  pre¬ 
vented  !  Money  saved ! 


Copperweld  Ground  Rods  and 
Clamps  provide  the  dependable 
grounds  required  with  overhead 
ground  wires.  They  do  not  de¬ 
preciate  with  time. 


Write  for  Bulletin  1445-W 
“A  Stitch  in  Time” 
you  will  find  it  interesting. 


JAMES  G^^BIDDLE  CO 


ELECTRICAL 


INSTRUMENTS 


1211-13  Arch  Street 


Philadelphia.  Pa. 
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Hifjhway  Lighting  Moves  to 
Higher  Intensities 

[Continued  from  page  47] 

installed.  The  sodium  lighting  on  the 
Schenectady-Duanesburg  highway  will 
be  the  longest  single  strip  of  sodium 
lighting  in  the  world.  With  25 
sodium  lamps  per  mile  the  highway 
will  be  lighted  at  an  intensity  of 
approximately  45  lumens  per  linear 
foot,  which  is  higher  than  anything 
heretofore  attempted  for  such  a  length 
of  road.  The  sodium  lighting  for 
the  Albany-Schenectady  road  provides 
approximately  85  lumens  per  linear 
foot  of  highway,  which  is  more  than 
the  minimum  requirement  of  the 
l.E.S.  code  for  medium  trafiBc  thor¬ 
oughfares  within  cities. 


Ftwto  F1430  —  Typical  type  HI 
plwM  tiamformar  clMncnt  tm 
tiva  ofl.S  to  S  kva..  6900  Wp) 
fating*. 


Photo  F1928  —  Typical  coro-typ*  domont 
roproaentative  of  voltage  rating*  16501  to 
33000  —  Mandard  rating*  up  to  200  kva. 
Elamant  ahown  i*  a  10  kva.,  33000-volt  unit. 


Comparative  studies  afforded 

Use  of  the  Reid  unit  on  the  Ballston 
road  will  provide  a  direct  compari¬ 
son  between  the  two  most  modern 
types  of  highway  lighting  at  their 
best.  The  Reid  luminaire  is  of  Alzac 
aluminum,  shaped  as  a  truncated 
cone,  and  distributes  light  from  4,000- 
lumen  lamps  so  as  to  provide  uni¬ 
form  brightness  between  luminaires. 
This  equipment  will  give  an  intensity 
of  32  lumens  per  linear  foot,  which, 
with  the  greater  brightness  of  incan¬ 
descent  lighting,  is  expected  to  com¬ 
pare  favorably  with  the  sodium  in¬ 
stallation  of  45  lumens  per  linear 
foot.  This  system  of  highway  light¬ 
ing  will  be  the  most  marked  advance 
in  highway  illumination  so  far  and 
will  provide  uniform  and  adequate 
intensity  so  far  unused  on  highways. 

In  addition  to  highway  lighting, 
the  city  of  Schenectady  and  village 
of  Scotia  have  just  installed  sodium- 
vapor  lights  on  the  Great  Western 
Gateway  Bridge,  which  runs  between 
the  city  of  Schenectady  and  the  vil¬ 
lage  of  Scotia  (see  headpiece).  This 
bridge  is  about  three-quarters  of  a 
mile  in  length  and  is  one  of  the  few 
bridges  which  have  been  built  on  the 
arc  of  a  curve.  On  this  bridge  166 
lumens  per  linear  foot  are  provided, 
making  this  one  of  the  best-lighted 
bridges  in  the  United  States.  The 
effect  of  this  sodium  lighting  on 
accidents  will  be  of  great  interest. 

All  of  this  installation  is  being 
made  and  owned  by  the  New  York 
Power  &  Light  Corporation,  the 
municipality  being  billed  each  month 
for  the  service  rendered  under  a 
three-part”  contract. 


Photo  F1409  —  Typical  thr**- 
phas*  transformer  Hement.  50 
kva.,  2300/4000Y  to  1 15/230  volt 
element  shown. 


Photo  F1278  —  Typical  shell-type  single¬ 
phase  distribution  transformer,  represent¬ 
ing  ratings  of  15  to  200  kva.  in  voltages 
up  to  and  including  5000  volts.  100  kva. 
unit  shown. 


Photo  F1411  -  Typical 
shell  •  type  slngl*  -  phase 
element,  representative  of 
rattnge  from  »0  to  500 
kva. 


Wagner  transformers  from  the  smallest  to 
the  largest,  a  wide  diversity  of  magnetic  struc- 
and  methods  of  assembling  them  exist.  The 
choice  of  the  type  of  is  determined 

by  the  various  mechanical  and  electrical 
^be  importance  of  which  vary  with  the  rating  and 
dimensions  of  the  transformer,  such  factors  as 
reliability  of  insulation,  mechanical  strength,  compactness,  relation 
between  width,  length  and  height  of  each  unit,  etc.  Bulletin  180,  which 
completely  describes  the  construction  details,  will  be  sent  upon  request. 


WaiaeiiEledBric  Cbiporation 

6400  Plymouth  Avenue*  SaintIouiSrU.S.A. 
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Welder 


“E”  (Spot) 
no  V. 

“F”  (Spot). 
220  V. 


WIRES  Can't  SLIP 
IN  THE 

FARGO 

LINE 


SPLICE 


“The 

Sure 


SPLICE”  / 


WITH 
THE 
NEW 

“SAFETY  ZONE” 


The  Fargo  “Safety  Zone”  holds 
wire  ends  elear  of  jaws.  Even 
burred-end  wires  eannot  slip! 
Easy  to  handle,  saves  time. 
Everdur  serrated  jaws.  Phos¬ 
phor  Bronze  Spring.  Corrosion 
resisting  hard  eopper  shell 
.  .  .  high  in  eonductivity. 

Write  to  Line  Material  Co., 
South  Milwaukee,  Wiseonsin, 
for  full  information. 


Mfd.  by  Fargo  Manufacturing  Co. 
DISTRIBUTED  BY 


LINE  MATERIAI 


Welder  Energy  Supply 
a  Service  Problem 

[Continued  from  page  45] 

able  voltage  drop  through  the  trans¬ 
former  and  the  allowable  voltage  drop 
at  the  welder,  one  is  able  to  advise  as 
to  the  special  transformer  capacity 
required  to  serve  the  load.  We  have 
found  that  it  is  not  necessary  to  sup¬ 
ply  transformer  capacity  equal  to  that 
of  the  welder  transformer.  In  general, 
a  special  transformer  75  per  cent  of 
the  capacity  of  the  welder  transformer 
will  be  satisfactory.  The  heating  effect 
is  small  because  of  the  intermittent 
nature  of  the  load  and  it  is  only  neces¬ 
sary  to  provide  sufficient  capacity  to 
maintain  proper  voltage  conditions  at 
the  weld. 

A  few  manufacturers  and  distribu¬ 
tors  of  this  type  of  welding  equipment 
have  come  to  us  for  information  as 
to  what  would  be  necessary  to  serve 


Table  II — Typical  Small  Welder 
Performance 


60  amp.  220  v. 

-B"  (.\rc) . 

No  nameplate 

"C"  (Arc) . 

175  amp.  110  v. 


25  amp.  1 10  v. 


Open 

Circuit  Solid  Contact  Volt- 

P.  F. 
Per¬ 

Volt¬ 

- - 

age 

cent¬ 

age 

Amp. 

Volta 

Drop 

age 

235 

54.8 

225 

10 

24 

117 

40 

109 

8 

115 

57 

101.2 

13.8 

19 

118 

65 

110 

8 

25 

116 

t 

48 

106.2 

10 

98.8 

236 

45.8  227 

0 

98 

such  a  load  before  selling  their 
product  and  have  saved  themselves 
and  us  considerable  embarrassment 
and  trouble.  Our  usual  procedure  is 
to  make  a  load  test  on  their  equip¬ 
ment,  furnish  them  with  a  copy  of 
the  test  and,  if  the  load  is  small — say 
up  to  3  or  4  kw.,  advise  them  that  in 
some  locations  it  could  be  used  on 
the  secondary  distribution,  but  in  most 
locations  a  special  transformer  would 
be  required,  and  suggest  that  they 
contact  us  before  selling  the  welder 
so  that  they  can  determine  definitely 
and  advise  the  prospect  as  to  the 
requirements  for  a  particular  loca¬ 
tion.  Table  II  shows  some  charac¬ 
teristic  tests  on  these  welders. 

In  a  very  few  cases  where  the 
welder  load  forms  only  a  small  por¬ 
tion  of  the  customer’s  instantaneous 
demand,  and  therefore  does  not  add  to 
the  transformer  capacity  necessary  to 
serve  the  customer’s  power  and  light¬ 
ing  load,  it  may  be  found  possible  to 
connect  the  entire  load  on  one  meter. 


AN  ANCHOR 
FOR  EVERY 

JOB  •  • • 


Wh«th«r  it'«  awNiiipy,  rocky,  Mndy  or  cUy* 
wkotkor  tko  load  ta  light  or  hoavy  •  regard* 
loaa  of  cooditiona  •  thoro’a  a  Chance  anchor 
that  will  do  the  job  oaailyt  economically 
and  permanently. 


NEVER -CREEP 


STEEL 

TWO-WAY 


WEJ-LOCK 
FOUR -WAV 


STEEL 

FOUR -WAY 


WEi  LOCK 
THREE-WAY 


SEMI  -  STEEL 
CONE 


NatnraDy,  you  can  do  a 
better,  quicker,  more 
economical  job  with  the 
right  anchor.  To  help 
you  in  making  your 
anchor  aelectiona  for 
each  job  we  have 
pubbahed  **Correct 
Anchoring**,  Send  for 
copy. 

Chance  anebora  are 
diatributed  by  leading 
electrical  wholeaalera 
eeerywbore. 
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but  this  practice  should  be  discour¬ 
aged  even  when  possible  because  it  is 
a  potential  source  of  trouble.  When 
such  an  arrangement  is  permitted  the 
customer  should  be  informed  by  letter 
that  the  company  at  its  discretion  may 
require  the  installation  of  a  special 
transformer  and  service  for  the  weld¬ 
ing  load  if  and  when  it  is  found 
necessary. 


BOOK  REVIEWS 


Electrical  Engineers*  Handbook 

Harold  Pender,  Ph.D.,  Sc.D.,  editor-ln-chlef ; 
William  A.  Del  Mar,  A.C.G.I.,  and  Knox  Mc- 
llwain.  B.S.,  E.E.,  associate  editors-ln-chief. 
John  Wiley  &  Sons,  Inc.,  New  York.  1936. 
Third  revised  edition.  Electric  Power  Volume, 
1,300  pages,  709  illustrations  5%x8%,  $6; 
Electric  Communication  and  Electronics  Vol- 
nme.  1,022  pages,  981  illustrations,  5%x8%, 
t5. 

The  third  revised  edition  of  Pender’s 
“Electrical  Engineers’  Handbook”  appears  in 
a  totally  different  form  than  heretofore. 
Material  fundamental  to  all  engineering  {i.e. 
mathematics,  physics  and  chemistry)  has 
been  removed  to  a  separate  volume,  Eshbach’s 
“Handbook  of  Engineering  Fundamentals,” 
published  in  September.  This  arrangement 
enables  more  space  to  be  devoted  in  the  reg¬ 
ular  handbooks  to  the  various  phases  of  the 
specialized  subjects.  Also,  the  efficiency  of 
“Pender”  has  been  increased  by  its  separa¬ 
tion  into  two  volumes,  one  dealing  with 
dectric  power  and  the  other  with  electric 
communication  and  electronics.  The  ency¬ 
clopedic  arrangement  used  in  earlier  editions 
has  been  abandoned  for  a  more  practical 
sequence  of  topics.  Together  these  two  vol¬ 
umes  cover  every  important  topic  of  elec¬ 
trical  engineering. 

The  Electric  Power  volume  has  been  con¬ 
solidated  into  nineteen  sections,  each  deal¬ 
ing  with  a  general  topic.  The  treatment  ac¬ 
corded  to  each  topic  has  been  handled  so 
that  each  receives  attention  in  accordance 
with  the  importance  of  the  subject  in  rela¬ 
tion  to  other  subjects  in  the  field.  New 
topics,  such  as  air-conditioning,  electric 
water-heating  and  electricity  in  agriculture, 
have  been  included,  and  topics  of  newly  de¬ 
veloped  importance,  such  as  automotive  elec¬ 
trical  engineering  and  industrial  applications 
of  motors  have  been  given  correspondingly 
greater  prominence.  It  will  be  noted  that 
power  transmission  and  distribution  receives 
a  large  amount  of  space,  since  it  was  found 
that  this  subject  is  one  on  which  former  edi¬ 
tions  were  most  frequently  consulted. 

The  Electric  Communication  and  Elec¬ 
tronics  volume  covers  the  whole  field  of  com¬ 
munication  as  a  unit;  it  includes  telegraphy, 
telephony,  radio  broadcasting,  point-to-point 
radio  telephony,  facsimile  transmission  and 
r^ption,  public  address  systems,  sound  mo¬ 
tion  pictures,  aviation  radio  and  television. 
It  gives  complete  information  on  electronic 
control  systems,  for  manufacturing  processes, 
theater  lighting,  welding,  blind-landing  of 
airplanes,  etc.  Materials  are  arranged  in 
tabular  form,  with  the  mechanical  and  elec¬ 
trical  properties  listed  with  each  material  so 
that  all  information  about  the  material  is 
available  at  a  glance.  Complete  design  in- 
lormation  is  included  on  all  parts  of  the 
system:  resistors,  inductors,  capacitors,  mi¬ 
crophones,  loudspeakers,  transformers,  wave 
filters,  amplifiers,  modulators,  detectors,  os- 


IfEAKTH 

BOKING 

MACHINE 


BUILD  POWER  LINES 

IN  WINTER 

AT  LOW  COST 


This  dependable  tool  gives  utilities  an  oppor¬ 
tunity  to  make  greater  savings  than  ever  before 
in  the  cost  of  setting  poles.  This  is  even  true  in 
winter  time  when  ground  conditions  are  tough. 
The  Highway  reduces  the  time  element  in  every 
operation  and  lightens  the  amount  of  manual 
labor.  It  adds  a  higher  degree  of  safety  and 
is  of  great  value  in  cutting  the  time  for  com¬ 
pleting  new  construction  programs  in  any  season 
of  the  year.  With  the  Highway  mounted  on 
truck  or  tractor  you  can  bore  at  difficult  angles 
and  in  hard-to-reach  places.  There  are  many 
types  and  sizes  available.  Prepare  now  for  low 
cost  winter  line  construction  with  a  Highway 
Earth  Boring  Machine. 


ELECTRICAL  WORLD  ^  DECEMBER  5,  1936 


(3819)  95 


MINNESOTA 


MINNEAPOLIS 


cillators,  antennas  and  power  supply  units 
as  well  as  articles  on  complete  transmitters 
and  receivers.  The  first  section  of  the  book 
contains  complete  mathematical  tables,  etc. 
logarithms,  trigonometric,  exponential  and 
hyperbolic  functions,  decibels,  etc.,  and  in 
the  section  dealing  with  electron  tubes  ex¬ 
haustive  tables  are  given,  including  the  new 
metal  tubes,  thyratrons,  photo-sensitive,  cath¬ 
ode  ray  and  X-ray  tubes. 


When  the  maintenance  (actor  it 
contidered  in  the  total  cost  of 
demand  meter  installations,  then 
Lincoln  Meters  are  by  far  the 
most  economical. 


By  Stuart  Chase.  Published  by  Whittlest-v 
House,  McGraw-Hill  Book  Company,  330  West 
43(i  Street,  New  York  City.  352  paces  in 
dexed,  illustrated.  Price,  $2.50. 

“I  have  a  hat  but  no  rabbit”  is  Stuart 
Chase’s  own  admission  of  the  extravagance 
of  his  iconoclastic  predictions  and  the  dif¬ 
fuse  futility  of  the  countering  measures. 
We  have  wasted  our  top  soil,  our  tim^r, 
our  buried  resources,  our  fisheries  and  our 
insect-controlling  bird  life.  The  future  of 
America  is  dismal  and  only  A.A.A..  R.A., 
N.R.A.,  T.V.A.,  C.C.C.  and  power  dams  can 
help.  U.  S.  A.  is  prescribed  a  straitjacket 
of  centralized  planning,  alleviated  a  bit  by 
hypodermics  of  rhetorical  fantasy  that  near¬ 
ly  disarms  the  conservative  but  humane 
skeptic.  We  need  find  a  new  ecology  which 
respects  nature  and  still  permits  technologic, 
if  not  technocratic,  progress. 

Meanwhile,  one  finds  horrible  pictures  of 
devastation,  China’s  wastes  transported, 
which  not  even  a  seasoned  air  traveler  could 
find  except  in  isolated  spots.  But  these  hid¬ 
den  catastrophes  are  ample  excuse  for  Brit¬ 
ish  grids  and  walk-in  refrigerators  for  the 
backwoods  farmer.  Meanwhile,  our  high 
court  only  “stands  on  the  bank,  admonish¬ 
ing  the  Colorado  River  not  to  violate  the 
Constitution.”  There  are  two  chapters  spe¬ 
cifically  on  the  T.V.A.  and  they  outdo  the 
ambitions  of  its  administrators  in  glamor. 

This  is  enough  sampling  to  show  a  New 
Dealer  at  his  best  in  style  and  embracive- 
ness.  Electrical  folks  will  read  this  just 
to  get  the  measure  of  the  foe.  Sane  people 
generally  will  read  it  to  get  the  measure  of 
a  nightmare  on  an  eroded  hillside. 


.Thermo 
'Lfiitt  V 


Electricity — for  Use 
or  for  Profit? 

By  Bernhard  Ostrolenk.  Published  by 
Harper  Brothers,  49  East  33d  Street, 

York  City.  211  pages.  Price  |2. 

Essentially  this  book  seems  to  have  been 
written  to  advocate  the  competitive  yard¬ 
stick  as  a  stop-gap  between  “futile”  regu¬ 
lation  and  future  governmental  acquisition 
of  utilities.  Most  startling  of  the  author's 
proposals  is  that  representatives  of  some 
government  agency  should  sit  in  as  mem¬ 
bers  of  utility  directorates  to  represent  the 
perplexed  stockholders  often,  in  the  esti¬ 
mate  of  the  author,  at  the  mercy  of  avari¬ 
cious  management. 

Throughout,  there  is  hardly  a  good  word 
for  the  utility  industry  or  its  social  con¬ 
tributions.  In  lauding  the  present  Admin¬ 
istration’s  program,  the  professor  is  fre¬ 
quently  guilty  of  such  inaccuracies  as  “util¬ 
ities  usually  do  not  report  earnings  on  their 
capital  equal  to  the  7  per  cent  allowed 
them  by  their  contract  with  public  service 
commissions”  and  “the  Tennessee  Electric 
Power  Company  suddenly  prospered”  (a‘ 
a  result  of  T.V.A.  invasion).  For  tlwsf 
who  like  warmed-up  victuals  from  the  Fed¬ 
eral  Trade  and  other  ice  boxes  there 
already  been  several  better-framed  books 
on  correctives  for  utility  errors  of  com¬ 
mission  and  omission. 


(fuMMtieed 

SAVES  POLE  MONEY  FOR  YOU 


Maximum  pole  lile  and  reduced 
maintenance  costs  are  assured  by 
a  guaranteed  saturation  of  at  least 
thirty-six  pounds  of  preservative 
per  cubic  foot  to  a  sapwood  depth 
of  one-half  inch  throughout  the 
groundline  area. 

Prompt  shipment . . .  Western  Red 
or  Northern  White  Cedar  poles. 
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Recent  Rate  Changes 


QUICK  STARTING, 
EMERGENCY  POWER 


Washington  State  Department  of 
Public  Works  has  set  December  17  for  the 
hearing  in  Seattle  of  a  complaint  against 
the  Puget  Sound  Power  &  Light  Company’s 
practice  of  allowing  a  special  discount  on 
rates  to  Seattle  business  establishments  and  , 
apartment  house  operators.  These  discounts, 
also  allowed  by  City  Light,  are  effected  by 
permitting  owners  of  buildings  to  pool  their 
power  requirements  for  more  than  one  build¬ 
ing.  in  order  to  get  a  volume  rate,  according 
to  information  brought  out  at  a  City  Council 
investigation  last  year.  Municipal  Lighting 
Superintendent  J.  D.  Koss,  declared  he  was 
compelled  to  follow  the  practice  of  the 
power  company,  in  order  to  meet  its  com¬ 
petition,  and  that  he  would  discontinue  the 
special  discounts  if  the  power  company  were 
required  to  abandon  them. 

Arkansas  State  Utilities  Commission 
has  postponed  until  December  15  resump¬ 
tion  of  a  hearing  on  the  complaint  of  west¬ 
ern  Arkansas  coal  mine  operators  against 
the  Southwestern  Gas  &  Electric  Company 
involving  electric  rates  for  mine  operators 
and  general  consumers  in  that  section. 
Hearings  have  been  held  at  intervals  during 
the  past  several  months  and  additional 
time  was  requested  by  the  utility  company 
to  assemble  exhibits.  Oral  arguments  will 
be  heard  at  December  15  session. 

New  Bedford  Gas  &  Edison  Light  Com¬ 
pany  has  filed  a  schedule  providing  for  rate 
reductions  saving  42,000  of  its  customers 
$192,000  a  year.  The  new  rate  eliminates  a 
$9  minimum  charge  per  year,  as  no  bill  will 
lie  rendered  in  any  month  when  no  meter 
registration  takes  place.  The  rate  is:  First 
10  kw.-hr.,  60  cents;  next  50,  5  cents  per 
kilowatt-hour:  next  60  and  above.  2i  cents 
each.  The  schedule  was  set  to  go  into  effect 
December  1. 

Wisconsin  Power  &  Light  Company  has 
reduced  its  electric  rates  $8,000  a  year  to  40 
large  combined  lighting  and  power  custom¬ 
ers  throughout  its  territory  under  authoriza¬ 
tion  of  the  state  Public  Service  Commission. 
Chiefly  large  mercantile  establishments  will 
lienefit  from  the  reduction  in  such  cities  as 
Sheboygan,  Fond  du  Lac,  Beloit,  Janesville 
and  Baralroo. 

Cumberland  Public  Service  Company’s 
patrons  in  Tompkinsville  claimed  the  signa¬ 
tures  of  a  ma’ority  of  electrical  users  in 
Monroe  County,  Kentuckv,  to  a  petition  to 
l)e  submitted  to  the  state  Public  Service 
Commission,  asking  that  the  company  be 
required  to  lower  rates  and  improve  its  serv¬ 
ice.  The  patrons  also  are  asking  that  if 
their  request  is  not  met,  the  city  of  Tomp¬ 
kinsville  be  allowed  to  obtain  cheaper  cur¬ 
rent  through  facilities  of  the  Rural 
Electrification  Administration.  The  plan 
here  is  for  erection  of  lines  connecting  at 
Fountain  Run  and  other  points  in  western 
Monroe  County.  Arrangements  to  serve  other 
towns  in  the  Kentucky-Tennessee  border 
territory  are  being  made.  The  matter  of  a 
franchise  is  in  dispute  here.  The  company 
claims  it  owns  the  franchise  for  Tompkins- 
'ille.  a  twenty-year  term  with  nine  years 
left  before  expiration. 

To  nawanda  Power  Company  has  filed  a 
revision  of  rates  effective  December  1  in 
the  town  of  Grand  Island.  Erie  County,  with 
•he  Public  Service  Commission.  The  char¬ 
acter  of  service  is  changed  to  take  care  of 
ihe  cluinge  from  25  to  60  cycles  which  was 
■nade  in  that  town  last  summer.  A  new 
commercial  rate  is  introduced  which  is  of 
the  same  type  as  that  in  the  rest  of  the  ter- 
ritory  and  eliminates  the  counted  socket 
rate  for  commercial  users.  It  eliminates  de¬ 


ls  delivered  by 


STERLING 


INTERNAL 


COMBUSTION 


HIGH 


ENGINES 


DUTY 


A  highly  developed  starting  system,  using  push  button  and 
relay  switches,  affords  quickest  starting  and  safeguards  the 
mechanism. 

In  emergency,  Sterlings  can  supply  power  in  a  few  seconds — 
can  be  started  by  anyone  who  can  drive  an  automobile. 


STERLING  ENGINES— /or  peak  load  and  standby 
GAS— GASOLINE— OIL  ENGINES 


Highland  Park,  Ill.  employs  as  a  standby  unit  a  Sterling 
Dolphin  C*8  cylinder  300  H.P.  engine  driving  a  centrifugal 
pump  1160  R.P.M. 


Branch  Office 
900  Chrysler  Bldg., 
New  York,  N.  Y. 


Home  Office  and  Plant 
1270  Niagara  Street 
Buffalo,  New  York 
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ELPECO’S 

MOTOR  MECHANISM 

for 

Tbrtion  Type  Switch 
Operation 


** Essentially  a  Quality  Product 
.  .  .  .  therefore  ELPECO” 

NOT  an  assembly  of  built-up  parts 
BUT  EACH  PART  BUILT  for  maxi' 
mum  efficiency,  life  and  strength. 

All  parts  mounted  on  frame  which 
can  be  removed  by  taking  out  four 
bolts. 

Use  coupon  for  the  NEW 
ELPECO  CATALOG 


Electric  Power  Equipment  Corp. 

412  North  18th  St.,  Philadelphia,  Pa. 

Please  send  your  catalog  to  this 

address. 

T^ame  . 

Company . 

Address . 


inand  for  users  with  less  than  5  kw.  demand 
by  basing  the  demand  on  energy  consump¬ 
tion.  The  smaller  customers  are  transferred 
to  the  new  rate  and  will  save  about  $150  a 
year,  which  is  8  per  cent  of  total  revenues. 

Rockland  Light  &  Power  Company  has 
filed  revision  of  rates  for  commercial  service 
with  the  New  York  Public  Service  Com¬ 
mission  which  is  estimated  to  save  commer¬ 
cial  customers  of  the  company  about  $24,400 
annually.  The  revisions  apply  to  commer¬ 
cial  service  only  under  three  rates;  one  is 
available  in  the  eastern  division  of  the  com¬ 
pany’s  territory,  another  in  the  cities  of  the 
western  division  and  the  other  outside  of 
cities  in  the  western  division. 

• 

Municipal  Plants 

Sandpoint,  Idaho — Suit  has  been  filed  in 
the  north  Idaho  district  court  by  the  Moun¬ 
tain  States  Power  Company  against  the  city 
asking  for  a  preliminary  injunction  restrain¬ 
ing  the  city  from  issuing  any  of  the  $300,- 
000  bond  issue  authorized  at  an  April,  1936, 
election  for  the  construction  of  a  municipal 
power  project.  The  complaint  of  the  Moun¬ 
tain  States  Power  Company,  which  serves 
the  Sandpoint  region,  alleges  that  the  city 
of  Sandpoint  abandoned  its  project  and 
allowed  its  water  rights  on  Priest  River  to 
lapse  by  not  complying  with  the  require¬ 
ments  of  its  permit.  It  points  out  that  the 
city  has  acquired  no  water  rights  to  the 
waters  of  Priest  Lake  because  the  1927 
Idaho  Legislature  authorized  the  Governor 
to  appropriate  in  trust  for  the  people  of  the 
state  all  of  the  unappropriated  waters  of  the 
lake  and  that  such  appropriation  was  made. 
The  complaint  further  alleges  that  the  sale 
of  a  portion  of  the  bonds,  in  the  sum  of 
$50,000  would  be  wasteful  and  extravagant 
and  of  no  benefit  to  the  taxpayers. 

Augusta,  Ga. — The  proposed  municipal 
hydro-electric  project,  involving  approxi¬ 
mately  $1,000,000,  was  voided  recently  in 
Atlanta,  when  the  Supreme  Court  of  Georgia 
held  that  the  contract  between  the  city, 
P.W.A.,  the  Georgia  Power  Company  and  the 
August  Canal  Commission  was  illegal  be¬ 
cause  it  created  a  debt  against  the  munici¬ 
pality  that  could  not  be  paid  out  of  revenues 
for  the  current  year.  This  was  held  to  be 
in  violation  of  the  state  Constitution.  Special 
acts  of  the  state  Legislature  were  necessary 
to  permit  plans  for  the  project  to  go  for¬ 
ward,  but  the  injunction  proceedings 
brought  bv  James  L.  Cartledge,  formerly 
Richmond  County  legislator,  stopped  all 
progress.  The  injunction  was  denied  in  the 
Richmond  Superior  Court,  but  this  action 
was  reversed  by  the  Supreme  Court,  which 
declared  the  restraining  order  should  have 
been  granted.  P.W.A.  made  a  conditional 
grant  of  $193,000  and  the  power  company 
contracted  to  purchase  $700,000  worth  of 
bonds  to  finance  the  hydro-electric  project, 
the  city  agreeing  to  divide  the  electric 
business  with  the  company  on  a  non¬ 
competitive  basis. 

Boonville,  Ind. — Suit  to  condemn  the 
local  electric  light  plant  of  the  Southern 
Indiana  Gas  &  Electric  Company  and  pur¬ 
chase  the  property  for  a  municipal  plant  has 
been  filed  by  the  city  in  the  Warrick  Circuit 
Court.  At  the  special  election  held  on 
December  17,  1935,  the  city  voted  975  to  728 
to  purchase  the  property.  Following  the  elec¬ 
tion,  the  petition  states,  overtures  were 
made  to  the  company  to  purchase  the  prop¬ 
erty  without  result.  A  condemnation  suit 
then  was  decided  upon.  The  City  Council 
had  engineers  inventory  the  property.  The 
engineers  estimated  the  value  at  $205,000 
and  this  price  was  offered  the  company. 
There  is  a  bonded  mortgage  of  $5,500,000  on 


Rods,  wires  end  cables  of  con- 
sistenf  uniformity  in  high  quality 
can  be  identified  by  this  trade 
mark. 


In  one  compact  unit  in  Rome, 
N.  Y.,  are  the  rolling,  drawing 
and  insulating  mills  and  the 
executive  offices  of 

ROME  CABLE 

Every  department  has  as  its 
head  a  carefully  chosen  superin¬ 
tendent  experienced  in  his  line. 

in  such  surroundings  every  order 
from  every  customer  finds  capa¬ 
ble  hands  to  speed  its  progress. 

We  will  be  pleased  to  quote  on 
your  requirements  for 
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the  property  held  by  the  Bankers  Trust 
Company  of  New  York.  The  property  was 

Eurthased  by  the  Southern  Indiana  Gas  & 
Jectric  Company  from  Boonville  owners  for 
11,000,000  in  1928. 

ALKON,  Iowa — Through  a  favorable  vote 
obtained  at  the  recent  election  the  city  has 
granted  to  the  Interstate  Power  Company  a 
fifteen-year  franchise  to  furnish  electricity 
to  the  city. 

Louisa,  Ky. — Southern  Public  Service 
Company  has  offered  the  city  electrical 
rate  reductions  totaling  $1,000  a  year,  or  free 
street  lights  for  one  year,  in  return  for  a 
new  five-year  renewable  franchise.  Voters 
defeated  a  bond  issue  for  erecting  a 
municipal  plant. 

Hamburg,  Minn. — Village  Council  has 
unanimously  granted  a  new  twenty-year 
franchise  to  the  Northern  States  Power 
Company. 

Green  Isle,  Minn. — Northern  States 
Power  Company,  which  has  served  the 
town  for  the  last  quarter  century,  has  been 
granted  a  new  twenty-vear  franchise  by  the 
village  Council. 

Walnut  Grove,  Minn. — City  Council  has 
granted  a  ten-year  franchise  to  the  Inter¬ 
state  Power  Company  for  furnishing  elec¬ 
tric  energy  to  the  city.  A  new  schedule  of 
lower  rates  will  become  effective  at  once. 

Bridgeport,  Ohio — A  city  move  for  a 
referendum  on  a  municipal  power  plant  was 
defeated  by  voters  at  the  recent  election. 
Wheeling  Electric  Company  serves  the  city. 

Fayetteville,  Tenn. — City  plans  to  seek 
modification  of  an  injunction  restraining  it 
from  issuing  $150,000  of  bonds  for  construc¬ 
tion  of  a  municipal  power  system.  Tennessee 
Electric  Power  Company  obtained  the  in¬ 
junction  in  Chancery  Court  on  a  claim  that 
it  enjoyed  an  exclusive  power  franchise  in 
the  city.  In  a  general  answer  to  the  claim, 
the  city  cited  a  municipal  ordinance  which 
it  contended  does  not  give  the  company  an 
exclusive  franchise.  H.  T.  Holman,  member 
of  counsel  representing  the  city,  stated  he 
would  seek  modification  of  the  injunction 
so  that  the  city  may  issue  bonds  for  $150,000 
for  construction  of  the  municipal  power 
system. 

Pi.AiNviEW,  Tex. — Litigation  between  the 
Texas  Utilities  Company  and  the  city  in¬ 
volving  the  application  of  the  city  for  a 
P.W.A.  loan  and  grant  of  $423,000  for  con¬ 
struction  of  a  municipal  electric  light  and 
power  plant  has  been  settled  out  of  court. 
Under  the  terms  of  agreement  between  the 
two  parties  the  city  withdraws  its  applica¬ 
tion  for  the  loan  and  grant  and  dismisses  the 
penalty  suit  now  on  appeal  against  the 
Texas  Utilities  Company  for  alleged  failure 
to  file  financial  reports  as  required  by  Texas 
law.  The  Utilities  company  agrees  to  cease 
opposition  to  an  application  for  a  $100,000 
P.W.A.  loan  and  grant  with  which  the  city 
would  construct  a  water  plant  and  to  pay 
fees  to  engineers  and  attorneys  for  which 
the  city  may  be  liable.  Schedules  of  re¬ 
duced  rates  for  light  and  power  by  the 
Texas  Utilities  Company  were  included  in 
the  agreement. 

Brenham,  Tex. — City  Council  has  been 
officially  notified  that  the  P.W.A.  has  made 
8  grant  of  $140,000  for  the  construction  of 
a  municipal  electric  light  and  power  plant 
here  and  that  the  allotment  has  been 
approved  by  President  Roosevelt.  The  total 
cost  of  the  plant  will  be  approximately 
1310.000,  of  which  sum  $170,000  will  be 
provided  by  a  bond  issue.  The  Texas  Power 
&  Light  Company  is  now  serving  the  city. 


O  points 

which  mean 

\  GREATER  ECONOMY 
TO  YOUR  COMPANY; 

MORE  RELIABLE 
SERVICE  TO  YOUR 
CUSTOMERS. 


They  are  incorporated  in  Pennsylvania 
Distribution  Transformers: 

1  Coils  are  circular — not  rectangular — so  that  they  with¬ 
stand  short  circuits  without  distortion. 

2  Coils  are  of  the  open  type,  similar  to  power  trans¬ 
formers — instead  of  the  ordinary  closed  type. 

3  Coils  are  treated  in  varnish — not  compound — and 
therefore  will  not  soften  under  high  temperature  nor 
contaminate  oil. 

^  Coils,  due  to  open  type  construction,  have  a  low  temp¬ 
erature  gradient  between  copper  and  oil — a  feature 
which  permits  greater  overloads  with  perfect  safety! 

5  Coils  are  treated  at  a  temperature  limited  to  105°  C. 
(the  maximum  permitted  by  A.I.E.E.),  thus  assuring  a 
permanently  safe  and  pliable  insulation. 

^  High-tension  and  low-tension  bushings  bolted  from  the 
exterior  of  case,  eliminating  necessity  for  handling  tools 
on  inside. 

2  The  transformer  insulation  is  properly  co-ordinated 
with  the  flash-over  of  the  bushings,  thus  providing 
necessary  surge-resisting  qualities. 

^  The  transformer  is  so  designed  that  radio  interference 
is  reduced  to  a  minimum. 

Let  Vs  Explain  More  Fully  in  Our  Quotation 


PENNSYLVANIA 
TRANSFORMER  CO. 

1701  Island  Av.  N.  S. 
PITTSBURGH,  PA. 
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SALES  OPPORTUNITIES 


GREENLEE  TOOL  CO.,  1  705  Col  umbia  Ave.,  ROCKFORD,  ILL 


TOOL  COMPANY  INC 


TAYLORVILLE.  ILLINOIS 


LLANO,  TEX. — Board  of  Dirertors. 
Lower  Colorado  River  Authority,  l.ittle' 
field  Building,  Austin,  Tex.,  receives  bids 
until  December  15  for  equipment  for  hydro¬ 
electric  power  plant  at  Dam  No.  1,  Colorado 
River,  Llano  County,  including  two  12,500- 
kva.  generator  units  v.'ith  complete  acces¬ 
sories,  two  17,300-hp.,  hydraulic  turbines, 
with  governors,  pumping  machinery  and 
auxiliary  operating  equipment. 

YOUNGSTOWN,  OHIO  —  Youngstown 
Sheet  &  Tube  Company  plans  installation 
of  heavy-duty  motors  and  controls,  trans¬ 
formers  and  accessories,  switchgear,  con¬ 
veyors,  electric  hoists,  electric  cranes  and 
other  equipment  at  Campbell  and  Brier 
Hill  mills  in  Youngstown  area  where  ex¬ 
tensions  and  improvements  will  be  carried 
out,  including  erection  of  new  main  unit. 
120  X  900  ft.  for  cold  rolled  steel  mill. 
Project  is  scheduled  for  completion  in 
1937.  Cost  over  $5,000,000. 

PAGE,  N.  D. — Otter  Tail  Power  Com¬ 
pany,  Fergus  Falls,  Minn.,  plans  extension 
in  transmission  lines  from  Page  to  Bed 
ford,  N.  D.  Application  has  been  made 
for  permission. 

OWOSSO,  MICH. — City  Commission  is 
considering  a  petition  for  proposed  munic¬ 
ipal  electric  power  plant  and  electrical  dis¬ 
tributing  system.  Estimates  of  cost  will  be 
made  soon. 

ANAMOSA,  IOWA — Jones  County  Rural 
Electrification  Co-Operative,  Inc.,  Anamosa, 
recently  organized,  plans  primary  and  dis¬ 
tributing  lines  in  parts  of  Jones  and  Jack- 
son  Counties,  totaling  about  200  miles,  for 
rural  electrification,  including  power  sub¬ 
station  and  service  facilities.  Bids  will  be 
asked  soon.  Fund  of  $210,000  has  been 
secured  through  federal  aid. 

EL  CENTRO,  CALIF.— The  Imperial 
Irrigation  District,  El  Centro,  has  plans 
under  way  for  hydro-electric  generating 
plant  on  All-American  Canal,  now  being 
constructed  by  Government,  forming  first 
unit  of  series  of  four  such  stations  at  points 
known  as  Drops  Nos.  2,  3,  4  and  5,  where 
substructures  for  proposed  developments  are 
being  built  by  Bureau  of  Reclamation.  In¬ 
itial  plant  will  be  equipped  for  rated  ca¬ 
pacity  of  12.000  kva.,  and  fund  of  $2,760,000 
has  been  secured  through  P.W.A.  for  con¬ 
struction,  including  transmission  lines  to 
points  in  Imperial  Valley  area  and  power 
substation  facilities.  Bids  for  equipment 
are  scheduled  to  be  asked  soon.  Gener¬ 
ating  stations  to  be  built  later  at  other 
locations  noted  will  have  a  gross  capacity 
of  42.200  kva.,  making  total  rating  of  54.200 
kva.  for  entire  project. 

MANASSAS,  VA. - Bull  Run  Power 

Company  plans  extensions  and  improve¬ 
ments  in  electric  generating  plant,  includ¬ 
ing  installation  of  additional  equipment. 
Company  will  also  make  extensions  in 
transmission  and  distributing  lines  for  rural 
electrification  in  this  area.  Fund  of  SB6.000 


Hydraulic  Conduit  Benders 

You  c«n  Mvc  time  and  money  with  a  Greenlee 
Hydraulic  Conduit  Bender,  because  it  will 
b  nd  conduit  faster  and  do  a  better  job  than 
by  other  methods.  And  it  will  do  it  with  less 
effort  It  is  simple  to  operate,  easy  to  take  to 
the  job  and  is  popular  with  the  workmen.  By 
pumping  the  handle  a  shoe  on  the  ram  is  forced 
against  the  conduit,  which  is  held  at  two  points 
by  formed  support  castings.  Built  in  two  sizes 
for  bending  from  1%"  to  3"  conduit  and  from 
to  41^"  conduit  Can  also  be  arranged 
for  bending  thin-wall  steel  conduit. 


Hydraulic  Pipe  Pusher 

With  this  hydraulic  pusher,  one  man,  standing  in  a  com¬ 
fortable  position,  can  push  pipe  under  sidewalks,  pave, 
menb,  lawns,  etc.,  simply  by  pumping  the  handles.  I 
saves  time  and  money  on  underground  installations  and 
makes  it  unnecessary  to  do  extensive  benching,  back 
filling,  tamping,  etc.  Because  of  ib  compact  design  and 
simple  construction,  it  is  easy  to  set  up  and  move  about 
It  operates  on  a  notched  steel  base 
which  requires  that  the  pipe  clamp 
be  changed  only  every  4  to  7  feet, 
depending  on  the  length  of  base 
used.  Capacity  is  for  pipe  up  to 
4-inch. 


COMPLETE 

DETAILS 


Without  Interruption  of  Service 


Tips  Rural  Live  Line  Tool  Set.  Complete 
details  and  ordering  information.  Sup¬ 
plement  No.  1  to  General  Catalog  No.  7. 
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for  municipal  electric  power  plant,  for 
which  bids  will  be  asked  soon.  Fund  of 
$40,000  has  been  secured  through  federal 
aid.  Carl  J.  Simon,  Van  Wert,  Ohio,  is 
consulting  engineer. 

JACKSONVILLE,  FLA.— Will  have  plans 
completed  soon  for  extensions  and  improve¬ 
ments  in  city-owned  steam-operated  electric 
generating  station,  including  installation  of 
new  steam-electric  turbo-generator  unit  and 
auxiliary  equipment  for  large  increased  ca¬ 
pacity.  Additions  will  be  made  in  power 
substation  and  distribution  lines.  Fund  of 
$2,377,000  is  being  arranged,  of  which 
$1,127,000  is  represented  by  a  federal  grant. 
Department  of  Public  Utilities,  Ernest  E. 
Anders,  commissioner,  is  in  charge. 

COLLIERS,  W.  VA. - Guarantee  Spe¬ 

cialty  Manufacturing  Company  East  Ninety- 
sixth  Street,  Cleveland,  Ohio,  plans  installa¬ 
tion  of  motors  and  controls,  conveyors, 
transformers  and  accessories,  and  other 
equipment  in  proposed  new  metal  products 
manufacturing  plant  at  Colliers,  where  site 
has  been  acquired.  Cost  about  $150,000. 

BROOKLYN,  N.  Y.  —  Williamsburgh 
Power  Plant  Corporation,  385  Flatbush  Av¬ 
enue,  will  begin  work  soon  on  extensions 
and  improvements  in  steam-electric  gen¬ 
erating  plant,  used  for  power  supply  for 
Brooklyn-Manhattan  Transit  System,  includ¬ 
ing  installation  of  two  new  25.000-hp.  turbo¬ 
generator  units  and  accessories,  two  high- 
pressure  boilers,  pumping  machinery  and 
auxiliary  equipment;  additional  power  sub¬ 
station  facilities  will  be  provided,  with 
transformers,  switchgear,  etc.  Project  will 
be  carried  out  under  direction  of  Stone  & 
Webster  Engineering  Corporation,  Boston 
and  New  York,  which  recently  secured  con¬ 
tract  for  design  and  construction.  Cost 
estimated  at  $4,300,000. 

BAY  CITY,  TEX.— Has  called  special 
election  to  approve  bonds  for  $225,000  for 
proposed  municipal  power  plant  and  ac¬ 
quisition  of  local  electrical  distributing 
system  of  Central  Power  &  Light  Company, 
in  which  extensions  and  improvements  will 
he  made,  as  recently  referred  to  in  these 
columns.  Garrett  Engineering  Company, 
308  Hughes  Street,  Houston,  Tex.,  is  con¬ 
sulting  engineer,  in  charge. 

ASHLAND.  WIS. — Lake  Superior  Dis¬ 
trict  Power  Company,  Ashland,  plans  ex¬ 
tensions  and  improvements  in  local  gener¬ 
ating  station,  including  installation  of 
additional  equipment  for  increased  capacity. 
Cost  about  $875,000.  Permission  has  been 
secured.  Work  scheduled  to  begin  soon. 

SEW'ARD,  ALASKA — Has  rejected  single 
hid  recently  received  for  municipal  hydro¬ 
electric  generating  plant  on  Lost  Lake, 
about  11  miles  from  town  limits,  and  will 
ask  new  bids  about  March  1937,  including 
two  375-kva,  hydraulic  turbine  generator 
units  with  accessories,  power  substation, 
transmission  line  to  municipality  and  elec¬ 
trical  distributing  system.  Fund  of  $140,000 
is  available  through  federal  aid.  Hubbell 
&  W'aller  Engineering  Corporation,  Alaska 
Building,  Seattle,  Wash.,  is  consulting  engi¬ 
neer,  in  charge. 

PONCA  CITY,  OKLA.— Has  plans  ma¬ 
turing  for  extensions  and  improvements  in 
city-owned  electric  generating  plant,  to 
including  installation  of  new  2,250-hp.  diesel 
engine-generator  unit  and  complete  acces¬ 
sories,  switchboard  and  switchboard  galley 
equipment,  metalclad  switchgear  and  mis¬ 
cellaneous  equipment.  Bond  issue  for 
*175,000  is  being  arranged.  Bids  scheduled 
^  be  asked  soon.  Burns  &  McDonnell 
Engineering  Company,  107  West  Linwood 
Boulevard,  Kansas  City,  Mo.,  is  consulting 
engineer. 


TO  MEET 

Severe  Construction  Work 

REQUIREMENTS 


. . .  Empire  Varnished  Tapes 


JOINTS  and  splice  work  on  heavy  construction  jobs  put 
varnished  cambric  tape  to  its  severest  test . . .  and  it  is  here 
that  Empire  Tape  proves  that  it  can  "take  it”.  As  examples — 
literally  thousands  of  feet  of  this  tape  have  gone  to  work  at 
Boulder  Dam  and  Norris  Dam  —  making  both  temporary  and 
permanent  electrical  wire  and  cable  joints. 

Searching  laboratory  and  service  tests  by  power  companies  and 
electrical  manufacturers  have  also  proved  that  Empire  Varnished 
Tapes  and  Cloths  more  than  meet  the  other  requirements  as  to 
dielectric  strength,  tensile  breaking  strength,  elongation,  pliability 
finish,  uniformity  and  resistance  to  aging. 

If  you  consider  your  own  specifications  to  be  especially  exacting, 
we  would  like  to  send  you  a  stock  sample  of  Empire  Varnished 
Tape  or  Cloth,  It  is  available  in  yellow  or  black,  straight  or 
seamless  bias  cut,  in  tape  form  or  full  width  materials. 

Mko  Insulator  Company 

200  Varick  Street,  New  York;  542  So.  Dearborn  St.,  Chicago;  1276 
W.  3rd  St.,  Cleveland.  Branches  at  Birmingham, Boston,  Cincinnati, 

Los  Angeles,  San  Francisco,  Seattle.  Canada:  Montreal,  Toronto. 
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For  the  thirty-thirc 

Electrical  World’s  round-up  o 
EXTRA  attention  for  you 


Year  after  year  Electrical  World  has  assembled  in  its  Annual  Statistical 
and  Review  Issue  pages  of  facts,  figures  and  forecasts  of  the  electrical 
industry.  Electrical  men  in  every  branch  of  the  industry  have  come  to 
recognize  this  service  as  the  most  authoritative  guide  to  the  past  and 
future  progress  of  the  industry.  They  study  it — keep  it — refer  to  it  through¬ 
out  the  year. 

I937's  Statistical  Issue  will  clearly  show  that  there  will  be  accelerated  buy¬ 
ing  in  1937.  It  will  therefore  be  of  more  than  usual  interest  to  the  nearly 
I  1 ,000  Electrical  World  subscribers,  (over  50,000  readers) — engineers  and 
executives  controlling  the  purchase  of  electrical  and  allied  equipment  for 
utilities,  large  industrials  and  electrical  manufacturers. 

Start  your  campaign  for  greater  sales  in  1937  by  gaining  EXTRA  attention 
for  your  advertising  in  Electrical  World's  Annual  Statistical  and  Review 
Issue.  Your  sales  message  in  this  issue  will  have  longer  life,  will  help  you 
to  gain  the  favor  of  50,000  important  buyers,  will  make  many  "repeat" 
calls  for  you,  will  break  down  sales  resistance,  and  will  help  your  salesmen 
to  SELL. 


lOl-A 


Here's  a  most  timely  opportunity 
to  increase  sales  and  profits.  Start 
1937  RIGHT — reserve  space  now 
for  this  important  issue. 


ELECTRICAL  WORLD 

Read  by  Electrical  Men  for  62  Years 

330  West  42nd  St.,  New  York 
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